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Join us in bringing 
hope to chiidren... 
an investment in 
our future. 

For the fourteenth year running, people from across 
the Australian financial sector and beyond will 
once again come together for a magical evening 
in aid of the Financial Markets Foundation and the 
funding it provides to children’s health research. 

What started as a simple lunch between four friends 
has now grown into The Enchanted Ball, one of 
Australia’s largest fundraising nights, with all funds 
raised helping to provide grants to hundreds 
of research projects. 


On behalf of the Foundation, we invite you 
and your company to join us for a spectacuiar 
evening of fundraising, entertainment and 
networking at the Enchanted Baii. 



The evening will feature live entertainment, the 
finest beverages and a fabulous menu. Fundraising 
activities on the night will include a live and silent 
auction, raffle and trivia quiz. 


Date: Friday 21 November 2014 

Venue: Palladium at Crown 
8 Whiteman Street 
South bank VIC 3006 
Time: 6.30pm for 7pm until 1am 

Dress: Black Tie 


Visit enchantedbaii.com.au to book your 
company’s tickets and to find out more 
about the event and the cause. 


Alternatively, please contact Cindy Smith 
on (03) 8641 3018 for ticket enquiries or 
info@enchantedball.com.au for any other 
information, including sponsorship opportunities. 

enchantedbaii.com.au QGQIS 
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We’re now digital! To get your edition, 
$27.g9 (6 issues) or $49,99 (12 issues). 

*Also available on iPod Touch: iPhone, iPad and iPod Touch are 




irld of Knowledge on the App Store, irs only $4.99 per Issne, 
irs just like the meg (except ITS henler re swal mozzies with) 


trademarks of Apple Inc., registered in the U.S. and other countries. App Store is a service mark of Apple Inc 


WELCOME 
FROM THE 
EDITOR 


Why do people love history so much? It’s a 
question I’m often asked - especially since 
the subject is one of this magazine’s major 
backbones. The best answer I can give is 
wrapped up in the following irony: rather 
than revealing who we were, history actually 
reveals who were are. Right here, right now. 

The events of yesterday shape today; 
stories of the past provide a chronological 
path from our predecessors to our modern 
selves. Hitler may have been a despicable 
human being, but some of the values the 
developed world now holds dear (freedom, 
tolerance, egalitarianism) were cemented 
after the fall of Nazism. Because of 
Hitler, there will never be another Hitler. 
History is the tap on the shoulder 
that reminds us. 

This month, we perform some 
historical forensic work, lifting the lid 
on the gruesome, macabre and weird 
stories that influential figures of our 
time took to their graves. The first one 
on the list. What Really Happened 
To Harold Holt's Body?, is still a 
talking point today, nearly 50 years 
on from the former Australian PM’s 
disappearance. A significant chunk of 
the public believe there’s some kind 
of conspiracy at work. Ask yourself: 
what does that say about us, right 
here, right now? Vince Jackson, Editor 
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AMAZING PHOTO 





STORM OF THE 


SOMETHING IN THE AIR 
This supercell was photographed on 
the high plains of Nebraska, USA. The 


Supercells are regular storms 
on steroids, producing violent 


awe-inspiring weather phenomenon 
is characterised by powerful, upwardly 
rotating columns of air. 


winds, hailstones and even 
tornadoes. Which means 


you definitely don’t want 


to be chased by one! 



It wasn’t there an hour ago. But now 
the driver of the white sedan glances 
in his rear-view mirror, seeing a vision of hell. 

A mass of swirling, malevolent black cloud is 
pressing down on him, seemingly chasing his 
vehicle along the Nebraskan tarmac. It’s still 
afternoon but the road ahead is darkening, 
turning to night. He switches on his head lamps. 

At this moment, two thoughts ping into his 
panicking brain: gee, I gotta get home... and 
dani,fshouldagotmeafastercai\ 

This incredible photograph, which bears an 
uncanny resemblance to a promo still from 
a Hollywood disaster movie, was taken during 
Nebraska’s storm season earlier in the year. 

But this is no run-of-the-mill event; the alien- 
spaceship-like cloud formation is what’s known 
as a ‘superceir - a thunderstorm turned up to 11 . 
And they’re as devastating as they look. 

Supercell storms are formed when rapidly 
changing winds (in terms of speed and direction) 
meet thunderstorm updrafts, causing a powerful 
rotating column of air, called a mesocyclone. This 
strong, moist uplift continues until it reaches the 
cloud’s ‘cap’ - up to 20,000 metres above ground 
for the real showstoppers. 

What follows is unpredictable, and vicious. 

Around 30% of supercells end up generating 
tornadoes. Hailstones the size of cricket balls are 
common. Winds can exceed a roof-ripping 170km/h. 
Intense rainfall lasts for hours, causing flash 
floods (the leading cause of death as a result 
of supercells). Supercells can even travel against 
the direction of the mean wind. 

Although these mega-storms can strike anywhere 
around the world, at any time of year, the east 
coast of Australia is particularly prone, with 
November to February being prime months. 

The humdinger that struck Sydney on April 14, 

1999, is still the most expensive natural disaster 
in Australian history, causing $1.7 billion worth of 
damage. On that day, huge iceballs split the rooves 
of 20,000 buildings and damaged 40,000 vehicles. . . 
proving no matter how fast your car is, you still 
can’t out-run a hailstone. □ 
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Antarctic Peninsula 

12 DAYS FROM USS7,K)0 P.P. 

Antarctic adventures involve dramatic Icescapes and wildlife 
spectaculars. On shore we are free to roam to enjoy prying 
penguins and sleeping seals. With plenty of itinerary options 
you can camp like an explorer, climb icy peaks, paddle through 
brash ice or delve further across the Antarctic Circle. 

Departures available from November through March. 



Remote, untamed and simply stur^ning; South Georgia offers 
a wildlife oasis that will overload your senses. King penguins, 
nesting albatross, fur and elephant seals meet a land dominated 
by rich explorer history. In 2014 we begin our centenary cele- 
brations of Shackleton's infamous fndurance expedition. 

Departures available from November through March. 



All Inclusive Expeditions 

As well as including all of your ship accommodation and meals, all shore excursions, landing fees, and an educational 
program presented by our expert guides, you'll also receive a complimentary Aurora Expeditions waterproof Jacket (polar 
voyages only), a wildlife guide, and a printed photo book from imagery taken during your expedition. Some expeditions also 
include flights, accommodation and transfers - ask our Expedition Experts for full details. 


OiscouriU valid on selected departures and not valid with an/ other offer. Terms and conditions apply. Contact us for details. 




Worldwide Wilderness Expeditions 





At Aurora Expeditions our pioneering spirit burns just as brightly as it did 
on our very first expedition over 20 years ago. Since then, we have taken 
thousands of inquisitive and adventurous souls to experience some of the 
most incredible destinations on Earth. 

From Antarctica and the European Arctic, to Austraiia's very own Kimberley 
Coast, we continue to inspire with exciting new itineraries and activities, all 
delivered in our unique Aurora style; down-to-earth, small group adventures 
that harness the spirit of 'getting out amongst it'. 

Discover why small ship exploration is best 

/ Small Groups of 54 or less - delight in the camaraderie of small group adventures 
/ Muitiple Daily Shore Landings - less people often means more landings ashore 
/ Up Close Wildlife Encounters - we take you up dose and persona! 

/ Expert Guides and Naturalists - who are dedicated & ready to share their knowledge 
iK Large Bridge and Viewing Platforms - open 24 hours for amazing wildlife viewing 
/ Exceptional Safety Record - your security and wellbeing is our number one priority 
/ Optional Adventure Activities - kayak, climb, camp, photograph, dive or snorkel 



Greenland & Spitsbergen 

n DAYS FROM AU$6^)80 RR 

Delight in the abundance of the northern summer as sunsets 
linger until dawn, glaciers drop massive icebergs into the sea 
and local Inuit villagers come to greet us. Cliffs turn into raucous 
rookeries, whales breach and blow, musk oxen dot the tundra, 
and the mighty polar bear hunts across the pack ice. 
Departures available from June through September. 


Kimberley Coast 

11 DAYS FROM AUS7,590 RP. 

Australia's wildest frontier, the Kimberley's rugged and remote 
coastline is best explored by sea. Powerful Wandjina and Gwion 
Gwion rock paintings are on display, offshore islands are home 
to a myriad of wildlife and dense bushlands protect fairytale 
waterholes and lush green waterfalls. 

Departures available from June through July. 


Order your free Expedition Guide or call 
our Expedition Experts for more Information. 

P: 1 800 637 688 E; info@auroraexpeditions.com.au 
W: www.auroraexpeditions.com.au 


^aurora 

expeditions 


Our other destinatiojns [ alaska | ecuador & galapagos | africa | norway | Scotland | patagonia | nepal | Tibet | bhutan 



Adolf Hitler, Che Guevara, Osama bin Laden 
- all three have left their mark on 
the history of humanity. But what happened 
to them after their deaths? Where are 
their remains today? And which lies 
and conspiracies did they take to the 
grave? Forensic research has helped 
us answer these very questions... 


D eath, it can be confidently stated, 

is an unavoidable part of life. But the 
inevitability of our end does nothing 
to quench the macabre interest that 
we humans have in the most final aspects of our 
existence. And when the deceased are famous - 
or infamous - in life, then the fascination with their 
demise, and any oddities concerning the treatment 
of their corpse, grows exponentially. Sometimes, the 
dead can even continue to exert an influence after 
they have passed on. History is full of examples that 
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demonstrate how politics, religion and society as 
a whole can be shaped by people who, while no 
longer drawing a breath, have power over the 
living that extends from beyond the grave. 

Over the following pages World of Knowledge 
presents some exclusive extracts from the 
forthcoming Rest In Pieces written by Bess Lovejoy. 
The American-Canadian author uncovers the 
mysterious destinies of famous corpses. Some were 
sold, others kidnapped or exhumed multiple times. 
Body parts were stored in museums and bookshops. 


in cool boxes, in filing cabinets - even in a suitcase 
under a bed. With the help of historians, forensic 
reports and eyewitness accounts, Lovejoy explains 
why some people were only laid to rest centuries 
after their death, who exactly profits from the remains 
of the deceased, why some graves remain better 
protected than the gold reserves at America’s central 
bank - and even how a dead body could soon thrust 
the world’s most powerful man into a public relations 
crisis. Join us on this journey of discovery through 
a fascinating area of forensic historiography... 
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BWhat really happened^ 
to Harold Holt’s body? 


Drowning? The former Australian PM may 
have met an even more sinister end 


HAROLD 



HOLT 


*5.8.1908 

tl7-12.1%7 


S ome say it was a case of 

suicide. Some claim he was 
a secret agent, picked up by 
a Chinese submarine while 
still alive. Others say he was merely 
the victim of rough seas during a 
swim, and that his drowned corpse 
eventually drifted out to sea, to be 
feasted on by ocean scavengers. 

Nearly 50 years on, mystery 
continues to surround the 
disappearance of former Australian 
Prime Minister Harold Holt at 
Cheviot Beach, Victoria, in 1967. 

The intrigue is hardly surprising; 
imagine if the leader of another 
leading world nation, like the 
UK’s David Cameron, suddenly 
vanished tomorrow, and his body 
was never found. 

The saga took a new turn in 
2009 with the publication of 
Ripple Effects, a new book implying 
that Holt was murdered by his own 
people* The author Scott Cooper, 
a former spy, claims the allegations 
were handed to him by a former 
colleague in the Defence Signals 
Directorate (DSD), the organisation 
which preceded ASIO and 
ASIS. In a further twist. Cooper 
claims that because he signed 
the Official Secrets Act, he was 
forced to dress up the story 
as a work of fiction. 


According to Cooper’s 
theory. Holt was about to 
introduce mandatory military 
conscription to help America 
in the Vietnam War - a move 
which would have been 
universally unpopular with the 
public, business leaders and 
politicians alike* Rumours were 
also circulating about alleged 


THE AUSTRALIAN 




affairs with multiple women. 

There was a feeling the PM 
had become a liability. 

Cooper says Plan A, put together 
by a group of business people and 
politicians, was a mission to kidnap 
Holt and make him see sense. But 
the operation went wrong, and Holt 
was strangled after being taken 
from his beach house the night 
before his alleged death. “Plan B 
was to say he drowned,” says the 
author. “No one expected people 
would swallow that story, but they 
did.” If Cooper’s evidence is reliable, 
a small group of people may actually 
know where the former PM’s corpse 
is lying right now. 
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Did Lenin's corpse prevent 

^^Hi~revolutioii?^^l 


How Vladimir Putin still uses the death of one his 
predecessors to retain his grip on power 


VLADIMIR 

LENIN 

*22.4.1870 
1 21.1.1924 

L enin’s mummified body 
has been on display in 
a mausoleum in Red 
Square in Moscow 
since 1924. Although the Soviet 
leader wanted his political dreams 
to live on for eternity, this type 
of public display was surely 
not what he envisioned. As an 
atheist he loathed everything 
that smacked of religion, including 
the veneration of human remains. 
But this didn’t stop Stalin from 
using Lenin as a showpiece 
for communist propaganda 
after his death. . . 

On the day that Lenin’s burial 
was supposed to take place, the 
state newspaper Izvestia 


announced that the party had 
decided on the ‘long-term 
preservation’ of Lenin’s corpse 
Lenin’s successor, Stalin, knew 
that the fledgling regime could 
use all the help it could get from 
any symbols which produced an 
emotional connection in the 
people. The only problem? Lenin's 
first embalmment was only meant 
to last a few days until his 
interment and it began to fail as 
soon as the weather warmed up. 
Dark spots started to appear on his 
skin, his mouth hung open and his 
half-opened eyes started to sink 
into their cavities. 

Eventually the committee set up 
to plan the memorial hired the 
anatomy professor Vladimir 



Vorobev. After he fixed the corpse, 
Lenin’s brother reported that the 
former leader looked “just as he 
had a few hours after his death, 
perhaps even better/' Since 
then the body has only left the 
building for any lengthy period 
of time on one occasion: in 194 1 
it was temporarily moved to 
the Siberian city of Tyumen 
to protect it from the Nazis. 

Since the end of communism, 
Lenin’s body has been under the 
care of a firm called Ritual Service. 
It is examined and cleaned with an 
antibacterial solution once a week 
and pickled in a bath of potassium 
acetate and glycerol once a year. 

Recently the debate about 
whether Lenin’s body should 
finally be laid to rest has been 
reopened. Putin’s view? “Many 
people in this country associate 
their lives with the name of 
Lenin,” he said. “To take Lenin out 
and bury him would say to them 
that they have worshipped false 
values, that their lives were lived 
in vain.” It seems Putin is also 
aware of the symbolic importance 
of Lenin’s body for Russia’s power 
players, even today. . . 


cm- 

CULT OF THE DEAD 

The care of Lenin’s body in speciai iaboratories and 
the upkeep of the mausoleum in Red Square in 
Moscow costs an estimated $1.5 million per year. 
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POST-MORTEM 
One day after Bolivian soldiers 
shot the rebel leader, Che 
Guevara’s body was laid out in 
the hospital in Vallegrande. 

The photos were shown around 
the world. The following day his 
body was buried on a nearby 
airfield - but it would not be 
his final resting place... 



Why is Che Guevara’s body 

Hml^ng its hands?H 


Revolutionary leader, national hero, number one enemy of the state - Che 
Guevara was one of the most controversial figures of the 20th century. This 
remains the case, even though his body has been lying underground for years 


CHE 

GUEVARA 


*14.6.1928 

t9.10.1%7 



A S a Marxist 

revolutionary, Che 
Guevara fought on 
the side of Fidel Castro 
during the Cuban Revolution 
and then attempted to export his 
socialist ideals to the Congo and 
Bolivia. But he failed to replicate 
the success he had achieved in 
Cuba and, after several months 
in the Bolivian wilderness, he 
was finally found emaciated 
and trapped in a jungle canyon. 

His last moments are 
still a subject of heated 
controversy. The 
Bolivians reported 
that he was killed in a 
gunfight, while others say 
he was executed. A few 
hours after his death on 
9th October 1967, his body 
was tied to the landing skids 
of a helicopter and flown to 
the nearby Bolivian village of 
VaUegrande. In the laundry 
room of the village's hospital, 
soldiers laid out his stretcher and 


images of Che’s blood-smeared 
body were transmitted around the 
world. Given the attention that the 
corpse attracted, the Bolivian 
government decided on a secret 
burial. They wanted to avoid his 
resting place turning into a 
pilgrimage site, which would have 
fed the myth of the revolutionary 
as a hero. For that reason, two 
days after his death, Che’s body 
was buried in a secret grave in an 
airfield close to Vallegrande. 



Why was 


Che Guevara’s 


grave kept secret? 



There was apprehension about 
allowing all evidence of the rebel 
leader’s death to disappear, 
however. Bolivian general Alfredo 
Ovando Candia argued that Che’s 
body should be beheaded and his 
head preserved as evidence of his 
death. But several of the soldiers 
- including CIA agent Felix 
Rodriguez - thought this too 
barbaric and advocated cutting off 
one of the corpse’s fingers instead. 


Eventually a compromise was 
reached - Che’s hands would be 
chopped off. Somehow these 
hands found their way to Cuba, 
where they are allegedly still 
stored at the Museum of the 
Revolution and taken out to show 
to foreign dignitaries. 

The exact whereabouts of Che 
Guevara’s grave remained a secret 
for 30 years - until, following 
a two-year search, experts from 
Argentina and Cuba traced it 
to the airfield in Vallegrande. 
Thanks to the missing hands, 
the corpse was easy to identify. 

An examination of the jaw, the 
structure of the facial bones 
and the gunshot wounds 
convinced the experts that 
they had dug in the right spot. 

In October 1997, 30 years after 
Che’s death, his bones were finally 
laid to rest in Havana. Fidel Castro 
declared a week of mourning and 
thousands came to see Che’s 
coffin. After lying in state, his 
bones were taken to Santa Clara, 
Cuba, site of his greatest military 
success, where a mausoleum had 
been built for him. In the first 
decade, more than three million 
people visited the dead hero. 
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Why was 1 

tlitler obsessed 


with the deac 

1 King of Prussia? 



How the dictator tried to keep his 
corpse from the Allies’ clutches 


discovery in a mine. Alongside 
a treasure chest of hundreds of 
paintings, books and military flags, 
they stumbled upon four coffins. 
The bodies were identified as Field 
Marshal Hindenburg, his wife 
Gertrude, Frederick William I and 
Frederick the Great. 

A year later the bodies were 
interred at St Elizabeth’s Church 
in Marburg. However, this was 
only a temporary solution for 
Frederick and his father. In 1952 
the descendants of the Prussian 
kings obtained permission to move 
the remains to Hohenzollern 
Castle. But in 1991, German 
Chancellor Helmut Kohl decided to 
return their bodies to Potsdam. 

In August 1991 Frederick and his 
father were finally laid to rest on 
the grounds of Sanssouci Palace. 
Frederick William I was interred 
in the King Frederick Mausoleum, 
while his son was entombed 
beside his dogs - just as he’d 
wished before his death. 


A picture hung on the 
wall of Hitler’s final 
office: an oil painting 
of his hero Frederick 
the Great, who reigned over the 
kingdom of Prussia from 1740 to 
1786. FoOowing Frederick’s death, 
his body was laid to rest in the 
Potsdam garrison church, nest to 
his father, Frederick William 1. 

But when Hitler realised that the 
Allies were advancing ever closer, 
he tried to deprive his enemies 
access to Frederick and his father. 
The Fiihrer wanted the former 
King to b© glorified - a symbol of 
the nation’s proud past. In March 
1945, Hitler arranged for the 
bodies to be hidden in 
V a salt mine in the town 
, of Bemterode. But the 
plan didn't work. 

I When the Allies 

L A reached the town, 

I US soldiers made 

m I a strange 


HISTORY REPEATS ITSELF 
- OR NOT 

Adolf Hitler idolised Frederick 
as a formidable commander 
and hoped for a similar 
turnaround in the fortunes of 
his war, just like the one his 
role model had experienced 
during the Seven Years’ War. 
But as the Allies’ advance 
grew nearer, the dictator 
decided to hide the body of 
Frederick the Great. 




Bis a doppelganger lying inB 
the grave of Kennedy’s assassin? 


Some believe Lee Harvey Oswald is buried in 
Russia - and was not Kennedy’s real killer 



LEE HARVEY 
OSWALD 

* 18.10.1939 
1 24.11.1963 


I n 1975 the lawyer Michael 
Eddowes published 
Khrushchev Killed Kennedy, 
the first of three books in 
which he attempted to prove that 
the Soviet leader was responsible 
for the murder of John F. Kennedy. 
Claiming that the Soviets were 
behind the murder is nothing new, 
but what sets the book apart is its 
theory about the real identity of 
the assassin Lee Harvey Oswald. 
Fact: Oswald joined the US 
Marines in 1956. After three years 


of duty he was transferred to 
Russia. In Minsk, Oswald met 
Marina Prusakova, whom he 
married. In 1962 he returned to 
the USA with his wife and 
daughter. One year later he shot 
Kennedy. Two days later, Oswald 
was himself shot by Jack Ruby. 

But according to Eddowes the 
man that Ruby murdered was not 
the same man who headed for 
Russia in 1959. Instead, after 
Oswald’s arrival, the Soviets 
trained a KGB agent to assume 
Oswald’s identity. Eddowes 
alleges it was this agent who met 
and married Prusakova and then 
returned to the USA to kill the 
nation’s president. 

As evidence for his theory, 
Eddowes notes that before his 
relocation to Russia, Oswald’s 
passport and Marines documents 
record his height as 5ft 11 in. But in 


the documents required for his 
return to the US, his height is 
marked down as 5ft 9in. The 
number and exact positioning 
of the scars on his arm noted in 
the autopsy report are also 
incompatible with the details 
in Oswald’s military documents. 

For Eddowes, the best 
opportunity to check his theory 
was to open Oswald’s grave. After 
months of legal wrangling, the 
exhumation finally began on 4th 
October 1981. But jaw experts, 
who compared Oswald’s teeth 
with x-ray images of his bite, came 
to the conclusion that all of his 
teeth matched those recorded in 
Oswald’s dental records. One 
thing’s for sure: no other murder 
case has been blighted by as 
many inconsistencies asrthat 
of Kennedy’s assa 
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ASSASSIN SHOOTS ASSASSIN 
Two days after President 
Kennedy’s assassination, Lee 
Harvey Oswald (right) was shot hy 
nightcluh owner Jack Ruby with a 
.38 calibre Colt Cobra. 
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Why is Abraham Lincoln lying 
under two tons of concrete? 


What you should consider before you try 
to steal the body of a US president 


ABRAHAM 

LINCOLN 

*12.2.1809 
1 15.4.1865 

braham Lincoln was 
the first US president 
to be assassinated and 
the first US president 


towards the street, he crept into 
the hallway where a team of 
officials from the Secret Service 
were waiting. Swegles was not at 
all surprised, for this had been his 
plan all along. He was a Secret 
Service informant. 

Patrick D. Tyrrell, then Chief of 
the Secret Service, had already 
been waiting in the hallway for 
three hours. At Swegles’ signal, 
the men got ready to arrest the 


for years and was stored in 16 
different locations between 1876 
and 1901 in an effort to deter 
potential thieves. By 1901 Lincoln’s 
only surviving son Robert Todd 
Linoohi had had enough and 
arranged for his father’s coffin to 
be placed in a steel cage, sunk into 
a crypt three metres underground 
at Oak Ridge Cemetery 





TWO HOMES 
Today the Lincoln Statue 
in Washington DC’s 
Lincoln Memorial 
commemorates the 16th 
President of the USA. 

His grave, however, lies 
1200 kilometres away 
- at Oak Ridge Cemetery 
in Springfield, Illinois. 


whose body was almost stolen. 

We have the Secret Service to 
thank for this ‘almost’. 

Lincoln signed the law that 
created the Secret Service on the 
day of his murder. In the first 
decade of its existence the Secret 
Service was tasked with the 
unmasking and disbanding of a 
counterfeit money ring. By the 
1860s the rise of the forgery trade 
in the US meant that half of the 
dollars in circulation were fake. 

The leader of the forgery gang, 
a man called James ’Big Jim' | 
Kinealy, had another grand 
scheme up his sleeve: to kidnap 
Lincoln's corpse and hold it to 
ransom until the government 
paid $200,000. 

On the night of 7th November 
1876 Kinealy’s men snuck into the 
Oak Ridge Cemetery in Illinois and 
broke into Lincoln’s tomb. But the 
lead-lined coffin weighed a quarter 
of a ton and they were unable to 
lift it. The gang leader ordered his 
accomplice Lewis Swegles to fetch 
the driver of the getaway vehicle. 
But instead of making a move 


grave robbers. But the thieves 
were able to flee before the 
agents could enter the crypt. 

After the break-in, Lincoln’s 
coffin was guarded in the 
ceUat of the Lincoln Memorial 


and sealed with two 
tons of cement. As far 
as anyone knows, the 
body of Abraham 
Lincoln still lies there 
to this day. 






SINKING THE TRUTH 
Just 24 hours after his death, 
the body of Osama bin Laden 
was buried at sea (this photo 
from an archive shows a 
coffin, Bin Laden was wrapped 
in a towel.) The US government 
continues to keep all photos 
and evidence of the terror 
lord’s killing and burial under 
lock and key. 







Why are treasure seekers on the 

■ 

hunt for Bin Laden’s body?| 

■ 


One man’s mission to expose Barack Obama as a liar 


OSAMA 
BIN LADEN 


*1957/1958 

12.5.2011 

B ill Warren is one of the 
most accomplished 
treasure seekers in the 
world. He has already 
discovered dozens of shipwrecks 
and transported thousands of 
valuable relics from sunken galleys 
to the surface. But if he achieves 
success in his current mission, the 
find will overshadow all of his 
previous discoveries... 

On the morning of 2nd May 2011 
US President Barack Obama 
announced that Osama bin Laden 
had been killed by US Army 
special forces. At the time of 


Obama’s televised speech, the 
body of the Al-Oaeda leader was 
on board the aircraft carrier USS 
Carl Vinson. An hour later it was 
swaddled in a white shroud, 
pushed into a weighted bag and 
tipped into the depths of the north 
Arabian sea. Forever. Or at least 
that was the plan. 

For a while, the US president’s 
plan appeared to have succeeded. 
Why? Because even though the 
US government refuses to make 



public evidence in the form of 
photographs or DNA samples, 
his burial at sea means nobody 
can argue otherwise. 

But in 2012 Bill Warren 
embarked on a mission that he 
hoped would change that. With the 
help of high-tech sonars and the 
backing of sponsors, the American 
plans to scan the north Arabian 
sea for Bin Laden’s body as soon 
as he has collected enough money 
to do so. “The devices on the 
boat can detect even the smallest 
objects at a depth of 3,000 metres,” 
explains the treasure-seeker. 

Even Warren is unsure what 
he’ll do with the body if he finds 
it. But the truth is, if he really 
does find Bin Laden’s corpse 
and it turns out that even one 
detail of the official government 
version of his death does not 
match up. President Obama could 
find himself wishing he hadn’t 
decided upon a sea burial. 
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STOLEN GOODS 
Pathologist 
Thomas Harvey 
stole Einstein’s 
brain during the 
genius’ autopsy. 


MODEST GENIUS 
“I have no special talent, I am 
only passionately curious.” 
Albert Einstein was of tbe firm 
conviction that nobody 
deserved the kind of adulation 
he found himself faced with. He 
wanted to he cremated after 
his death so that people would 
not be able to come to his 
grave to worship his remains. 
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Why was Einstein's brain chopped 

small pleces?^^^| 


Why the most brilliant grey matter the world had ever 
seen ended up swimming in a mayonnaise jar 


ALBERT 

EINSTEIN 


*14.3.1879 
1 18.4.1955 


W hen Albert Einstein 
died from the 
rupture of an 
aneurysm, his body 
was cremated in the US state of 
New Jersey the next afternoon 
and his ashes scattered in a secret 
location on the Delaware River. 

But not every last cell was taken 
away by the wind. . . 

An autopsy was performed on 
Einstein’s body on the morning 
of his burial. It took place at the 
hospital where he had died and 
was led by pathologist Dr Thomas 
Harvey. He carried out an 
examination of Einstein’s interior 
organs, then turned to the brain. 

A few cuts with the saw later and 
he lifted the most famous brain of 
the century out of Einstein’s skull 
- and kept it. 

Harvey’s aim? He wanted to find 
out whether Einstein’s brain 
differed from the brains of other 
people. Preserved in formaldehyde 
and cut into hundreds of pieces, 
the brain accompanied Harvey 
during his long career - it travelled 
to the states of New Jersey, 
Kansas, Missouri and then finally 


back to New Jersey again. It was 
stored in a canning jar, in moving 
crates, even in cool boxes. But the 
few scientists Harvey trusted with 
samples failed to find anything out 
of the ordinary. 

At the end of the 20th century, 
however, interest in brain research 
experienced an unprecedented 
surge. After three years of 
persuasion, brain researcher 
Marian Diamond convinced Harvey 
that Einstein’s samples would be 
safe in her hands. In 1983, four 
sugarcube-sized pieces of brain 

- swimming in a mayonnaise jar 

- finally arrived in the mailroom 
at Diamond’s university. 

Diamond and her assistants 



What made 


Einstein’s brain 


so exceptional? 



began the painstaking process of 
counting the glial cells and 
neurons in the samples. The 
result? The scientist confirmed 
that Einstein’s brain contained 
more glial cells per neuron than 
normal. The difference was only 
statistically significant in a section 
of the lower left parietal lobe, a 
region that plays an important role 
in arithmetic as well as in the 
processing of visual stimuli and 
understanding of complex theories. 
There, Einstein’s brain possessed 
73% more glial cells than the 
brains in the control group. 


However, the greatest sensation 
was caused by a study published 
in 1999. This time brain expert 
Sandra Witelson had gained 
access to something that her 
predecessors had not even known 
existed: photographs of Einstein’s 
brain before it was cut into pieces. 
Witelson noticed that Einstein’s 
parietal lobe (in the upper back 
region of the brain) was 15% 
larger than normal. She believed 
that the structure of Einstein’s 
brain afforded him better 
neural connections in the areas 
responsible for visual, spatial 
and mathematical processing. 

To this day, pieces of Einstein’s 
brain are still available for 
research purposes, though the 
scientific value of these remains 
uncertain. After decades in storage 
and numerous journeys across the 
country the significance of the 
brain probably lies in the fact that 
it reminds us of this famous man. 



BOOK TIP 

Rest In Pieces: The 
Curious Fates Of 
Famous Corpses 
by Bess Lovejoy 
($ 14 . 29 ; WWW. 
bookdepository.com) 
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IDOH’THHDA 

BRAIN 

™HilNTJ* 

At first glance JELLYFISH such as the Arctapodema 
species (pictured) possess none of the characteristics 
common to merciless hunters: they don’t have teeth or strong 
muscles, let alone a brain. But they have speed - something 
of a rarity for creatures that tend to drift with the current. 

Only certain species move using the so-called hlowhack 
technique, where they contract their bell and squeeze 
out water. But some of these organless gel-forms chase 
after their victims directly - in Australian mangroves, 
for example, box jellyfish make a beeline for their prey. 

How exactly they do so still puzzles researchers and 
is just one of the many mysteries yet to be answered 
in the jellyfish’s unlikely success story. 




DIVISION OF 
LABOUR 
A bluebottle is not really 
an animal, but an 
amalpmation of many 
tiny beings -a so-called 
siphonophore. These 
colonial organisms do 
different jobs; 
some are specialised 
eaters, for example. 


LIGHT SHOW Photographer 
Aaron Ansarov achieved spectacular effects using specimens 
of bluebottle jellyfish on a light table. As a result of mirrored 
details, their bodies developed intricate and beautiful 
patterns. These pictures of poisonous jellyfish are part of his 
project “Zooids: Faces of Tiny Warriors.” 


RECORD LENGTH 
With tentacles up to 50 metres 
long, the bluebottle possesses 
the longest weapons in the 
animal kingdom. 
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QUICKLY 


The Australian BOX JELLYFISH (Cbironex fleckeri) is the most 
deadly species of them all. Their weapon: three-metre-long tentacles, 
which are almost invisible in the water, covered in millions of stinger cells 
known as cnidocytes with enough punch to kill 60 adult humans. The 
tentacles travel a hundred times faster than the blink of an eye and, on 
contact, the cnidocytes release microscopic harpoons that travel at 
40,000 times the force of gravity. Each delivers powerful venom that 
paralyses and kills small fish - as well as humans - within minutes. 





Filled with carbon dioxide 
and nitrogen and measuring 
up to 30 centimetres, 
theGAS BUBBLE 
keeps the bluebottle 
jellyfish buoyant and 
allows it to move on the 
water’s surface with 


Every square centimetre of 
tentacle is covered in 1,DDD 
venomous CNIDOCYTES. 
Their neural toxin causes muscles 
to contract uncontrollably. 



DRIFTING AIMLESSLY? 

Most jellyfish simply float along with the current, 
but the bluebottle is also able to navigate 
using a ridge on the top of its air shell 
which functions as a sail. 
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** I AM 

550 MILLIE 

YEAR!' OLD » 

The humble jellyfish is a having emerged more than 550 million years 

ago - and they really haven’t evolved much over that period of time. While other living creatures have developed brains, 
wings, feet and the like, jellyfish have remained extremely simple - and indestructible. Neither ice ages nor meteoric 
impacts could kill off these natural predators. Quite the opposite, in fact; although they consist of virtually nothing, 
jellyfish like the Arctapodema species pictured here have been successful in pushing many developed animals to the 
edge of extinction, quite simply because they are alarmingly good at adapting. To absolutely anything... 



T he lights go out for five hours in 
the mega-city of Manila in the 
Philippines, Panic quickly spreads. 
Is it a military coup? Is it a 
terrorist attack? It’s only the 
following day that the real cause becomes 
clear: a swarm of jellyfish had entered the 
power plant’s air conditioning system. 

Something similar happened in Sweden 
- most recently in 2013, when the slimy 


creatures forced atomic reactors to be closed 




down. Several years before, untold numbers 
of cnidarians blocked the condenser of one of 
the largest aircraft carriers in the world, 
temporarily disabling the USS Ronald Reagan. 

In November 2007 a ten-metre deep bloom 
of mauve stinger jellyfish covered an area 
of 26 square kilometres at a northern Irish 
salmon farm. The owners could only watch 
helplessly as 120,000 salmon, the entire 
mature harvest, died torturous deaths 
as a result of jellyfish stings. 

Meanwhile, in markets in south-east Asia, 
fishing has become uneconomic because 
fishermen’s nets are full of Nomura’s jellyfish 
(some weighing 200kg) which must be 
painstakingly separated from the small 
quantities of fish that still remain untouched 
by the jellyfish venom. These are just a few 
of the dramatic instances that demonstrate 
the global advance of the jellyfish army. > 






MY 


ARMOUR 

JELLY. 


IS MADE OF 




Some jellyfish can 
swim with the help of 
MUSCLE FIBRES. 

The fibres exert 
pressure on the liquid 
in the jellyfish’s bell 
so a pulsing swimming 
movement becomes 
possible. 


A lost tentacle can quite easily be 
replaced thanks to S U P E R 
CELLS, which allow body parts to 
regrow. These cells are stored in the 
embryonic stage and can then be 
regenerated into the right cells 
needed in an emergency. 


Scyphozoa, pictured above, have a 
MOUTH OPENING in the centre 
of their underside; it is also the opening 
jellyfish use to excrete waste products. 


The construction of their bodies is as simple as their survival 
strategies are subtle. JELLYFISH ANATOMY, like that of 
Olindias formosa pictured here, essentially consist of two cell layers 
either side of a sack-like cavity. Between these two layers sits 
a gel-like substance made from water, proteins and sugar. 


Instead of a brain a jellyfish 
has a simple NEURAL 
NETWORK, which 
it uses to react to 
outside stimuli. 



SpecialSENSORY CELLS 
in the outer cell layers help the 
jellyfish to tell the difference 
between light and darkness. As 
they can perceive gravitational 
forces, they can distinguish 
between above and below. 


Unique to the jellyfishp 
the G E L stabilises the 
body as a type of 
skeleton substitute and 
provides the muscles 
with important minerals. 


HIGH-PRECISION LIGHTNING KILLER 

Here is an army better equipped than any human 
superpower. Let’s pick out just one soldier. The 
Australian box jellyfish {Chironex fleckerfj is the 
most deadly species of all, responsible for 70 
deaths on Australian beaches and 50 victims in 
the Philippines. What feels 
at first like a wasp sting leads to heart and 
circulatory difficulties within minutes. Respiratory 
arrest and heart failure quickly follow. An 
antidote that can save lives has been discovered 
in recent years, but it only works when it is 
administered immediately. And the counteragent 
is but one small ray of hope in an otherwise 
useless attempt to overcome the jellyfish army. 

THE THREE-STAGE CONQUEST TECHNIQUE 

The global jellyfish field campaign can be roughly 
divided into three stages: 

Stage 1: The merciless extermination of almost 
everything that lives. Every day a jellyfish 
consumes many times its body weight in 
plankton, microalgae and small fish. In doing so, 
it robs larger ocean inhabitants of their food 
source. Their most important ally is the algae that 
covers large areas of ocean and strips the water 
of its oxygen. As a result, everything dies - 
except the jellyfish of course, which carries 
around its own oxygen reserve in a type of gas 
store in its body. These algae death zones include 
a 115,000 square kilometre area of the Baltic Sea, 
as well as 200 other areas off the coasts of 
America, Japan, New Zealand and South Africa. 
UN experts estimate that these areas will grow 
by 50% by the end of the century. 

Stage 2; Proliferation on a massive scale, known 
amongst scientists as jellification. Examples of 
this can be seen in the Gulf of Mexico, the Gulf of 
Maine and in the Benguela Current off Namibia 
and South Africa. Infinite numbers of anchovies 
once swam in these waters, but it didn’t take 
long for them to fall victim to jellyfish. Back 
in the 1980s, the sea walnut, a type of comb 
jelly, was accidentally introduced into the 
Black Sea. It was so successful that just 
20 years later it made up 95% of the sea’s 
total biomass. To control its growth, scientists 
introduced another species of comb jellyfish 
that feeds on the sea walnut, but the Black Sea 
still remains a no-go area for all other life. 




I AM 

THE BIGG E ST 
INVASION. ” 


UPSIDE-DOWN JELLYFISH (Cassiopeia xamachana) 
are the masters of jellification. That’s what experts call the 
proliferation of jellyfish in certain areas on a mass scale. They I 
have succeeded in forming blooms extending over 140 square 
kilometres. Upside-down jellyfish can weigh seven kilos, but more '^ 
than 90% of jellyfish worldwide are smaller than a five cent 
coin. They’re also colourless and transparent, so forming 
an almost invisible invasion force. 




PHOTOS: Bill Curtsinger/NGS; Aaron Ansarov (2); Caters (3); Frans Lanting/NGS; Alvaro E. Migotto/SeaPics.com 


ti 


I AM 


IMMOBTA 

If the five-millimetre TURRITOPSIS NUTRICULA 
(aka immortal jellyfish) is injured or unable to find anything to 
eat, it transforms back to the polyp stage of life. Essentially, 
it will wind its biological clock back to its youth and begin 
to age once more. In this way the organism can be 
immortal - unless it is eaten by a predator. 





Are the world’s oceans almost entirely under 
jellyfish control? It wouldn’t be for the first 
time. As early as the Late Precambrian Era, 

550 million years ago, jellyfish were the 
dominant species. But scientists recently 
discovered that jellyfish are capable of taking 
their dominance to the next level. . . 

Stage 3: A virtually indestructible army. Like a 
perfect soldier who never leaves the battlefield, 
Tuiritopsis nutiicula goes on and on. After 
its death, it regresses from a jellyfish to a 
genetically identical polyp and then becomes 
the next medusa (an adult with the ability to 
reproduce). It’s an immortal individual that 
traverses the cycle of life, over and over again. 

HOW DO YOU KILL A JELLYFISH? 

Researchers have long tried to decipher the life 
cycle of the jellyfish, but without success. The 
jellyfish’s reproductive strategies have proved 
to be hopelessly confusing. At least 13 different 
methods for multiplying themselves are utilised 
by jellyfish, both sexually and asexually. 

They're not fussy about whether it’s by 


cross- or self-fertilisation. The moon jellyfish is 
native to Britain and holds orgies that last 
months, in which millions of the species 
produces tens of thousands of fertilised eggs 
every day. “The way jellyfish clone themselves 
lies far beyond even the wildest of human 
imaginings,” says jellyfish researcher Lisa- Ann 
Gershwin. And that is why barriers, warning 
signs, offshore nets and the closure of entire 
stretches of beach are only short-term solutions. 

To fight back against the Jellyfish, scientists 
have developed JEROS (Jellyfishiftimination 
Robotic Swarm). These killer robots are 
designed to chop up jellyfish under the water. 
Up to 900kg of them can be located every hour. 
Opponents claim this method is cruel, but 
experts disagree, pointing to the fact that 
jellyfish don’t have hearts or brains. Nonetheless, 
cutting up venomous jellyfish is not a long-term 
solution. The severed tentacles release toxin for 
days, and swimmers find it harder to recognise 
these than whole jellyfish. It seems jellyfish can 
be fatal even after death. For these ocean 
warriors, dying is no reason to surrender □ 


HUMAN BODY 



They’re called fascia; mysterious fibres which help 
shape our bodies and give us strength. Yet these 
muscles have long been overlooked by medical 
professionals. We speak with the man making 
history with his research into these structures - 
work that could help alleviate chronic back pain 



POINTING THE WAY 

In ligaments and tendons, 
fascia run solely in one 
direction in order to boost 
the pulling power of 
these connective tissues. 





HOW FASC IA 

SHAPE A 

PERSON 


Fascia are made of fibres composed from 
collagen, elastin and various other types of cells. 
Water surrounds the fibres, acting like a lubricant 
and allowing muscles to glide past each other 
easily when we move. Fascia are involved in even 
the tiniest of muscle movements: their job is to 
stabilise and provide support. They also give 
organs their shape and hold them in place. 



ascia: hardly anyone’s 
heard of them, yet 
everyone has them. 
They form a vast 
network that snakes 
its way through the 
entire human body. 
Without fascia, our 
organs and muscles 
would be shapeless. 
Were we to construct 
an accurate 3D model 
of our body, all we’d need is these connective fibres 

- they’d show everything from the position of the 
liver, every single twist of the large intestine right 
up to the little dent in the humerus we broke in 
childhood. Like the body’s collagen structure, the 
ubiquitous fascia have long been overlooked, written 
off by doctors as dead supporting material. Now, 
however, researchers have discovered that fascia 
are probably to blame for most back ailments. In 

an exclusive interview. World of Knowledge speaks 
to Dr Robert Schleip - a pioneer of fascia research 

- about the importance of connective tissue. 

WHY DO WE NEED FASCIA? 

Fascia give the body its shape; without them it 
would fall apart. If you were to take a muscle and 
remove its fascia membrane, the muscle would 
quickly turn runny like syrup. The fascia can also be 
likened to sausage casing: they hold everything 
together. Whether the upper arm looks tight or 
like jelly depends largely on the tension of 
this membrane. 

WHAT ARE FASCIA MADE OF? 

Fascia consist of layer upon layer of whitish collagen 
fibres positioned on top of one another. They are 
a kind of packaging beneath the skin. A fibrous 


PIONEER OF FASCIA RESEARCH 


WHY DO 


Dr Robert Schleip is a biologist, 
psychologist and medical practitioner. 
Since 2003 he has been investigating 
how fascia form, develop and 
function. In 2007, together with his 
colleagues, he initiated the world’s 
first Fascia Research Congress at 
the Harvard Medical School. Attended 
by domestic and foreign experts, 

: his research group presented the 
results of their findings. 


IFASCIA KEEPI 

IS HEALTHY?! 


network of elastic connective tissue between 
0.3 and three millimetres thick runs between 
skin and muscle. There are often two threads 
of fibre running in different directions which 
then intersect at a very specific angle. So it 
might help to imagine fascia as being like a 
pair of elastic tights, branching out in distinct 
directions - at least when they’re healthy. 

HOW WILL I KNOW IF MY CONNECTIVE TISSUE 
IS SHOWING SIGNS OF WEAKNESS? 

If your running style is flexible and energetic, you 
can assume that your fascia are in good working 
order. It’s a bad sign if your body feels brittle 
or lethargic. When operating on patients 
experiencing back pain, the lumbar fascia 
often looks like a battlefield. 

SO IS CONNECTIVE TISSUE TO BLAME FOR 
BACK PAIN? 

In many cases, it’s highly likely. We know that the 
spinal disc is responsible for only a small number 
of back problems - perhaps 20% or so. We’re still 
in the dark about what causes the remaining 80%. 
The lumbar fascia is now a prime suspect. It’s 
awash with free nerve endings and sometimes 
has to withstand a greater burden than the back 
muscles themselves. Even minor injuries can 
cause intense pain in the lumbar fascia. 

WHERE EXACTLY IS THIS PAIN-INDUCING 
FASCIA? 

It’s located in the lumbar spine between the back 
muscles and the skin. The lumbar fascia is a thin 
leathery layer that supports the back extensor 






SECRET CATALYST 




SENSITIVE FIBRES 
How strong is the spine 
when curved? Our fascia 
know the answer! Bands 
of connective tissue are 
even found between the 
vertebrae. Inside are 
small receptors which 
register when the tissue 
is being stretched. 
Tendons and muscles 
also have monitoring 
stations that register the 
condition of our body 
and the movements we 
make. This makes the 
fascia our body’s largest 
sensory organ. 


PROTECTIVE 
SCAFFOLDING 
The bones are also 
surrounded by a 
fascia membrane 
known as 
the periosteum. 
This contains 
osteoblasts: cells 
which rebuild 
broken bones. 


WHAT ARE FASCIA? 

Scientists describe this collagenous 
connective tissue as a body-wide network 
that enables us to move. Fascia surround 
every muscle, every organ and every 
vertebra. In some places they are loose and 
delicate like lace, in other areas they are 
woven in a dense and flat formation. This is 
why we are able to react differently to 
different loads. Fascia make us robust. If they 
are healthy, we can easily lift heavy items. 


What causes back pain is 
something of a mystery. A clear 
cause - a herniated disc, for 
example - can only be identified 
in 1 5% of cases. For the other 
85%, the triggers are unclear. In 
this diagram, the tightness (red 
areas) is probably caused by 
micro-injuries to the fascia. 
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Fascia can be likened to a sponge: if they dry out, 
they become hard, porous and brittle. But if they are 
penetrated by liquid, they become flexible and springy. 
And even if they are tightly squeezed, they are able to 
revert back to their original shape. Our ability to move 
freely is therefore very dependent on how well our 
fascia are supplied with liquid. Otherwise they stick to 
each other easily - and cause pain. When handling 
raw meat, fascia are often 
confused with fatty 
tissue (below). 


WHY DOES 


CONNECT VE ISSUE 


ALWAYS NEED 

TO BE MOIST? 


FATTY TISSUE 


CONNECTIVE 


TISSUE 


therefore only serve to 
make back pain worse. 

SURELY SOME 
PATIENTS BENEFIT FROM 
SURGERY, THOUGH? 

Yes, but they only constitute a 
small percentage of the people 
operated on. It is conceivable that the analgesic 
effect of a number of disc operations is simply due 
to the partial severance of nerves within the fascia. 


muscles and occasionally steps in to relieve the If this is proven, operating on the subcutaneous 


strain on these - for example, when lifting a heavy 


tissue and paralysing the nerves would suffice. 


box. In many people, the lumbar fascia fails because You wouldn’t need to operate on the discs at all. 


the connective tissues lack the strength and 


elasticity to alleviate the muscle and shift some 
of the burden. 


WHY HAS CONNECTIVE TISSUE NOT BEEN 
RESEARCHED BEFORE? 


I EARLIER YOU MENTIONED A BATTLEFIELD. 
WHAT DOES A WEAKENED LUMBAR FASCIA 
LOOK LIKE? 

If you lift a suitcase when your back isn’t used to 
doing so, a small tear will form. If these fissures 
become inflamed, pain in the affected region will 
develop. A weakened lumbar fascia will show 
microscopic tears and inflammations. In some 
I areas the tissue appears matted; under the 
microscope it looks as though cobwebs have 
formed. In other places, the connective tissue 
is far too thin. In the past, doctors have all too 
often blamed these problems on the 
I intervertebral disc. 

DOES IT EVER MAKE SENSE TO OPERATE ON 
THE INTERVERTEBRAL DISCS? 

Surgery is often unnecessary. In many cases, 
operating exacerbates the condition leaving patients 
in more pain. Scientists now suspect that these 
operations are actually damaging the fascia and 


It is difficult to measure. Bones can be x-rayed and 
electromyography (EMG) can be used to observe 
muscle activity. Previously only osteopaths and 
Rolfers - a type of specialised masseur who targets 
the fascia - could give a subjective opinion on where 
the fascia felt tense. That wasn’t satisfactory. But 
today, thanks to lab experiments and high-resolution 
ultrasound, there are new instruments which show 
how the fascia behave. 

WHY DOES FASCIAL TISSUE BECOME TENSE? 

This is probably linked to evolution. Previously, in 
order to survive, it was important to have a high 
level of basic tension when fighting or on the run. 
The stiffening had a protective effect against 
injuries. We still feel this today, for example when 
the neck stiffens. It has no effect in the short term 
but continuous stress can damage the fascia. 

WHY? 

Because the connective tissue becomes more and 
more tense over time and turns tough and brittle as 
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In patients with back pain, doctors are 
often abie to point to fascia which are 
noticeabiy thickened. This ioss of 
elasticity goes hand in hand with an 
increased susceptibility to pain. Certain 
forms of massage and stretching 


movements can rebuiid this eiasticity. 
At the University of Uim in Germany, 
a new surgicai method invoives using 
an endoscope to find matted fascia that 
are pinching nerves. The proliferative 
tissue is then cut away (above). 


CAN YOU REPAIR FASCIA? 


a result. When under constant strain, the body 
releases chemical messengers which lead to long- 
term induration and inflammation. This can also 
damage the immune system, making a person 
more susceptible to colds or, in worst case scenarios, 
to autoimmune diseases. 

HOW CAN TENSE FASCIA BE RELIEVED? 

Sleeping is the best cure. During sleep the body 
releases growth hormones which stimulate the 
connective tissue to create new collagen. This 
strengthens the fascia and prevents them from 
getting thinner. Wounds also heal more quickly 
when we are well-rested. The amino acid L-arginine, 
found in walnuts, is particularly important for the 
construction of collagen. A diet of flsh, lean white 
meat and lots of fruit and vegetables are much 
better for the fascia than carbohydrates. 

"We know that the spinal disc 
is responsible for only a small 
number of bock problems, 
perhaps 20% or so. We're still 
in the dork about what causes 
the remaining 80%. " 


DR. ROBERT SCHLEIP 


Strain means that flbre cells remain elastic and don’t 
stick to one another. Stretching also encourages our 
connective tissue to replace old collagen with new, 
more supple tissue. However, it takes about a year 
for the body to replace just half of the old collagen. 

WHAT IF YOU^RE NOT INTO YOGA OR TAI CHI? 

Swimming and diving also offer many benefits. 
However, it’s important not to thrash around in the 
water too much. A new technique known as total 
immersion has been developed, whereby swimmers 
exercise in a more streamlined fashion and glide 
through the water like flsh. 

HOW OFTEN SHOULD I EXERCISE MY FASCIA? 

Once or twice a week is generally enough. The good 
news is that you only need to stimulate the fascia 
once for fresh collagen to continue to be produced 
for the next 72 hours. 

CAN FASCIAL TISSUE ALSO BE HEALED BY 
EXTERNAL STIMULATION? 

Pain can often be better alleviated by gentle 
techniques than through surgery. For the first time, 
research into connective tissue has shown why 
acupuncture and osteopathy work. The benefits of 
Rolflng massages, which target the fascia to 
alleviate pain, have also been scientifically proven. 



DO MY FASCIA BENEFIT IF I PLAY A LOT 
OF SPORT? 

Not necessarily. Your exercise regime needs to 
include rigorous stretching. This is why yoga, 
pilates and tai-chi are so beneficial. They stimulate 
the fascia through stretching. This regular tensile 


HOW DO ROLFERS WORK? 

Rolfers proceed on the assumption that they can 
relieve matted adhesions by building a slow, 
powerful pressure through massage. During a 
Rolflng massage, the client participates by clinging 
on when the masseuse uses their elbows to relieve 
areas of the back which have adhered together, □ 
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WORLD EVENTS 


40 KILOS 


KEVLAR 

SUIT 

The smokejumpers' suits are streng:thened 
with Kevlar and protect the jumpers in the 
event of a botched landing over trees and fire. 


OF GEAR 

Parachute, tent, sleeping bag, tools, 
provisions - in total a smokejumper’s 
kit weighs around 40kg. 



LEAPING INTO 









SPECIAL 

HELMET 

The helmet has a steel grille err the frent 
to prevent branches or twigs hitting the 
jumpers in the face when they land. 


When gigantic walls of fire threaten entire stretches of land, their mission begins. From 
heights of 1,000 metres, smokejumpers hurl themselves out of planes into the epicentre 
of a bushfire. Their task: to divert or extinguish the fire - without using a drop of water 





JOURNEY INTO 
THE UNKNOWN 



Before their deployment smokejumpers never know how long 
they will he gone because bushfires are notoriously difficult to 
predict. Whether these crack firefighters will have to battle the 
inferno for a few hours or for several days depends on dozens 
of factors, including wind direction, atmospheric humidity, and 
the density of the trees. There are 400 smokejumpers in the 
USA, almost all of whom are stationed in the western states. 
Here they are called out almost daily during the bushfire 
season, which runs from April to September. The hourly rate 
for this life-threatening work? Just $1 3. 



200 METRES 


FROM THE INFERNO 


Smokejumpers usually land at least 
200 metres away from the bushfire. 
They try to land below the fire because 
the flames almost always spread 
upwards on a slope - at speeds of 
up to lOOkm/h. 









IS 


PARACHUTING INTO HELL 
It takes around 90 seconds from jumping 
to landing in the predetermined safety 
zone. Every second that passes brings the 
smokejumpers metres nearer the ground. 
Visibiiity decreases the cioser they get, 
whiie temperatures can rise to 50°C. 







TWO 

OPTIONS DURING 
FBONRINE DUTY 

After the smokejumpers have landed in the safety 
zone, they must use their equipment to fight their way 
through the forest to the fire front (1). Once there, their 
primary aim is to prevent the leading edge of the fire from 
spreading out. They do this by depriving the fire of its fuel, either 
through using their axes and shovels to cut metre-wide forest aisles 
along the fire front; or by starting strictly controlled back-burn fires to 
‘eat away’ the larger fire’s wood (2). 
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J ust 1,000 metres separate Dan 

Henderson* from the inferno. The 
40-year-old stands at the open hatch 
of a Sherpa, a twin-engine support 
aircraft belonging to the US Forest 
Service. Beneath him lies a sea of 
flames; the fire is 50 metres high and 
reaches the treetops of this area of 
forest in the state of Montana. The hot air tastes of 
smoke. Henderson checks his equipment one last 
time: parachute, reserve parachute, axe, GPS, radio, 
sleeping bag, tent - in total 40kg of gear hangs from 
his body (see right). He doesn’t know how long his 
mission will last. Perhaps just a few hours, perhaps 
three days. Moments later there’s a buzzing sound 
and the green lamp next to the hatch lights up. 
“Ready, set, go.” A short glance below, and then 
Dan Henderson jumps from the plane - directly 
over the 1,000°C inferno. His workplace. 


“WITH EVERY SECOND IN THE 
AIR IT BECOMES HOTTER. 
irS LIKE A COUNTDOWN 
TO TOUCHDOWN IN HELL” 

— SMOKEJUMPER DAN HENDERSON 

Dan Henderson is one of approximately 400 
smokejumpers in the USA. They are the elite of 
the fire service, men deployed to the burning 
hearts of bushfires to battle one of the world’s most 
unpredictable forces of nature. There are no roads 
where they are, and no fire service ground troops 
can reach them. The smokejumper teams (between 
six and 12 men) are completely isolated. Their task 
is to control the fire, diverting it if possible or at the 
very least preventing it from spreading. 

While Australia doesn’t have similar teams 
of smokejumpers, there are close ties between 
the nations - during bad bushfire seasons here, 
American smokejumpers are flown in to help. 

Every year in the US, 400 firefighters apply to 
become a smokejumper. Very few are taken on. 

In the six weeks of training many fail to get through 
‘Hell Week’, during which recruits must complete 
yomps through thick undergrowth weighed down 
by a 40kg pack. The marches go on for miles and are 
interrupted only by hours spent digging trenches 
and hacking through wood to create firebreaks. 

Survive Hell Week and next up is the Air Test; 
here, recruits must jump from a height of 1,000 
metres with their equipment and land in a marked- 
out safety zone. The heavy equipment is the reason 
why no smokejumper is allowed to weigh more than > 



1 SLEEPING BAG 

2 PARACHUTE 

In the colder bushfire 
regions, such as Aiaska, 
a sleeping bag for 
expeditions lasting 
several days is essential. 

Depending on their unit the 
jumpers use a ’chute with 
either a round or a 
rectangular canopy. 

3 FIRE BLANKET 

Smokejumpers wear a 
fireproof blanket if they 
need to run through a fire. 

4 PROVISIONS RUCKSACK 

Alongside water bottles this 
rucksack holds emergency 
beacons and a radio. 

5 PROVISIONS 

6 RESERVE PARACHUTE 

Smokejumpers aiso carry instant 
soups and energy bars in case 
the suppiy packs thrown from 
the plane miss their target. 

Like all parachutists, 
smokejumpers also 
carry a reserve. 


*NAMES HAVE BEEN CHANGED 
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7 SPECIAL BOOTS 

8 PULASKI 

9 GLOVES 

10 DRINKING BOTTLES 

11 FIRE TENT 

All smokejuinpers 
wear fireproof and 
heat-resistant boots. 

This is the most important 
bit of kit. The Pulaski can 
be used as a hammer and 
a spade, as well as an axe. 

The fireproof gloves 
protect the smokejumpers 
during their work at the 
fire front. 

The heat makes it thirsty work 
for the smokejumpers. Their 
water bottles need to be 
re-filled every few hours. 

If the smokejumpers are 
overrun by flames, they 
can take cover beneath 
this fireproof tent. 

12 RADIO DEVICE 

13 PROTECTORS 

14 BEACONS 

15 EMERGENCY KIT 

16 GPS 

Thanks to their radios 
the men on the ground 
remain in constant 
contact with the pilot. 

Shin and knee pads 
help to prevent injuries 
during landing. 

After landing the 
smokejumpers use 
rescue beacons to mark 
the zone for the pilots. 

Every jumper carries their 
own first aid kit containing 
painkillers, bandages and 
burn cream. 

Smokejumpers have 

GPS devices so that 
they know their location 
at all times. 

17 PROTECTIVE 

18 RUCKSACK 

19 PARACHUTE 

20 PROTECTIVE SUIT 

21 JUMP HELMET 

HELMET 

Except for the parachute, 
protective suit and the 
provisions rucksack, all of 
the objects pictured above 
fit in this main rucksack. 

JUMP BELT 

The Kevlar-strengthened suit 
is only worn during the jump 
and is designed to protect 
against sharp branches 
during forest landings. 

The special helmet with 
a steel grille is only worn 
during the jump so that 
the face is protected. 

Used at the fire front, 
this protects jumpers 
from falling branches. 

The jumping harness 
of a smokejumper 
weighs several kilos. 
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SIX WEEKS OF 


Smokejumpers have to work for up to 16 hours without a 
break in extreme heat. To ensure that they can cope with the 
physical strain of the job, recruits must undergo a six-week 
bootcamp. During their training, they’ll need to complete 
assault courses (1), long-distance yomps carrying up to 40kg 
of equipment on their backs, and dummy parachute jumps (2). 
Only a few of the rookies are taken on. 


100kg. If they did, they would hit the ground far too 
quickly and - despite the parachute - break their 
legs. The last thing a smokejumper team needs in 
the heart of a bushfire is an injured colleague. . . 

Ninety seconds after the jump Dan Henderson 
touches down in the clearing chosen from the air 
- a few hundred metres away from the bushfire. 

The hot air burns his eyes, the temperature is 
around 50 degrees Celsius. A touchdown near the 
inferno. Not every smokejumper achieves such a 
precision landing, however. Again and again strong 
winds and billowing clouds of smoke push the 
jumper directly onto the treetops. Only their special 
Kevlar-strengthened suit and steel-grilled helmet 
prevents them from being impaled on the branches. 


“SOMETIMES A SPARK IS ALL 
YOU NEED. BECAUSE OF THE 
HEAT, THE TREES CAN QUITE 
LITERALLY EXPLODE” 

SMOKEJUMPER GEtWGeCOMJOfi 

But crash landing into the trees uses up precious 
time. It takes at least ten minutes for a 
smokejumper to untangle himself from the canopy 
and abseil down through the maze of branches. 

For Dan Henderson and his six-strong team 
everything goes according to plan. But before the 
elite unit can move towards the wall of fire, they 
must wait for the ‘Fat Boy’ boxes which are thrown 
out of the Sherpa aircraft over the safety zone. 
Without these human-sized metal containers the 
smokejumpers wouldn’t survive beyond a few days. 
As well as heavy devices like motorised saws, the 
boxes contain drinking water and high-calorie 
preserved foods. “Together with the equipment on 
our body, each smokejumper must carry 70kg with 
them into the forest,” explains Henderson. 


Once all the boxes have been unpacked and the 
contents divided between the troop, the unit finally 
gets moving. Step by step they approach the fire, 
completely on their own and without so much as a 
firehose between them. Henderson is told the exact 
condition of the fire by radio from the air patrol - 
and the direction it is expected to take. Using their 
axes and motorised saws, the men make their way 
through the dense bush. About 200 metres from the 
sea of flames they finally get down to business. 
Their goal is to cut off the route of the fire - and 
take away its supply of fuel: wood. In reality, 
smokejumpers very rarely attempt to extinguish 
fires directly because they usually have no access 
to water. Instead, they concentrate on creating 
corridor-like channels in the bush to hold back the 
fire. Their most important tool for this is the Pulaski 
axe, a combination of a hatchet, hammer, pickaxe 
and spade that the men use to dig trenches in 
the forest floor, fell trees and free the channels 
of undergrowth. Then the smokejumpers start 
strictly controlled back-burn fires to reduce the 
amount of flammable material. If no fuel remains, 
then a fire cannot burn. 

As Henderson and his colleagues work on the dry 
forest floor, they constantly look upwards, observing 
the surroundings and receiving the latest weather 
data via radio. But despite all the calculations and 
forecasts, the speed of the fire’s spread and where 
it’s heading, there’s one thing every smokejumper 
knows: every fire has its own life expectancy and 
its own personality. Blow-ups (where flames spread 
out with lightning speed); fire tornadoes; trees that 
explode from the heat - some fire phenomena 
remain completely unpredictable. Dozens of 
comrades have already lost their lives as a result. 

After 16 hours Henderson and his crew have 
finally completed their first stint: 16 hours of 
shovelling, digging and sawing in extreme heat 
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among churning dust, plumes of smoke and the 
burning outback. But they have succeeded. The 
fire can no longer spread. It has lost most of its 
power. Only scattered pockets continue to burn. 
The channels that the men have created have 
stopped the supply of fuel to the fire. Exhausted, 
the soot-covered firefighters return to the landing 
zone with their equipment and erect their custom- 
built tents. These are made from fireproof material 
and can withstand temperatures of 1,200°C. The 
smokejumpers will spend the night here and 



BURN NOTICE 

Smokejuinpers often shoot flares 
into the bush as a way of setting 
back-fires. The aim is to control 
the path of the blaze, and reduce 
the amount of flammable material. 


embark upon their second phase the next day - 
when they finally put the fire out. 

Early in the morning at five o’clock, the elite 
unit are on their feet again. The fire is almost 
extinguished. The final channels are dug. At 
14.30hrs confirmation finally comes from the 
air: the fire has been extinguished. A helicopter 
picks up the men from the landing zone and flies 
them back to the headquarters of the Missoula 
Smokejumpers in Montana. The fire station 
is the biggest smokejumper base in the country; 
of the 400 parachuting firefighters nationwide, 

75 are stationed here. Their field of operation 
stretches from New Mexico all the way to Alaska 
and as far as the Pacific coast in the west. 

Nobody knows how much time Henderson and 
his colleagues have back at the base to check their 
equipment and parachutes. At any moment the 
next alarm could sound. “In the summer months 
the question is not if, but when we are called out, ” 
says Henderson. In the US during bushfire season, 
the risk of an outbreak has increased dramatically 
over the last 10 years. The authorities now count 
an average of 74,000 fires per year, destroying 
6.6 million acres of wilderness - that’s an area 
about a third of the size of Tasmania... □ 
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SMARTER IN 60 SECONDS... 


Australian bushfires 


How dangerous 

are bushfires? 



# Surprisingly, bushfires are not the most lethal natural 
disaster in Australia. That dubious distinction falls to 
flooding, which has claimed 2,300 lives since records 
began, closely followed by tropical cyclones (2,100 fatalities). 
Bushfires have accounted for more than 800 deaths since 1851. 
Beyond the human cost, in that time they’ve caused $1.6 billion 
worth of damage to property and land. 


Why does fire move 
faster uphill? 


# Unlike humans, when faced with an 
upslope, a fire front will travel more 
quickly, and then slow when it tackles 
a downward slope. What’s more, the speed 
of a bushfire doubles with every 10 degree 
increase in a hill’s gradient. Why? Because 
when a fire is going uphill, its flames and 
smoke help to pre-heat its fuel (leaves, 
bark, etc) more effectively than when 
it’s descending a slope. 


Why do arsonists 
start bushfires? 


# The Aussie government estimates 
that 50% of the 54,000 bushfires 
started every year will be done so 
deliberately. While arsonists are motivated by 
a number of factors, including animosity and 
concealing other crimes, psychological 
factors often come into play. Fire-starters are 
more likely to display signs of schizophrenia, 
mood disorders, mental handicaps, and have 
a history of substance abuse. A US study in 
2000 suggested arsonists with Histrionic 
Personality Disorder may deliberately start a 
fire, raise the alarm and then try to extinguish 
the blaze, thus becoming the hero. 



FLAMETHROWER 
Some species of 
tree have highly 
flammable bark 
and leaves, 
which carry fires 
through the bush. 



Can bushfires be predicted? 

Inspired by the devastating 2009 Black 
Saturday events in Victoria, scientists from 
the University of Melbourne have developed 
Phoenix RapidFire, a computer program capable of 
predicting the direction, speed and intensity of fires. 

The simulation estimates the blaze’s potential impact 
based on its specific characteristics, plus landscape 
features such as houses, agriculture and the fire’s 
proximity to roads. Anthony Griffiths from the Fire 
Information and Systems Group at the Victorian 
Department of Sustainability and Environment says 
Phoenix RapidFire can forecast where fires are 
moving “in a matter of minutes”. Previously, the 
same prediction would have taken hours. 


Why is Australia so 

prone to fires? 


# Only a sick individual would wish a 

bushfire on any person or any town. But in 
Australia, fire is an unfortunate part of the 
ecological process, and has been so for 60 million 
years - it’s as natural as the sun and rain. Since 
much of the continent’s vegetation has evolved 
side-by-side with fire, it’s developed traits that 
encourage the spread of blazes. For example, the 
bark of many tree species is flammable, and is 
attached to trees in a way that’s designed to carry 
fire over distance; many leaves contain highly 
flammable oils and resins. Combine these ideal raw 
materials with strong winds, hot temperatures and 
dry, coarse grasses, and you have perfect 
conditions for bushfires. But what can be a 
nightmare scenario for humans, are actually dream 
conditions for many of Australia’s plants and 
animals - who rely on fires for regeneration. The 
chemicals in bushfire ash stimulate new flower 
growth in certain types of flora, which in turn 
provides food and shelter for native fauna. 
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imagine comfort 

Comfort and Design 

Stressless® creates a sense of expectation of how the sofa will feel 
the moment you sit down. Both the seat and the back will follow your 
slightest movement - giving you the feeling of being at one with your 
sofa, no matter how you prefer to sit. 

Stressless® offers a wide range of designs that complement each 
other perfectly. Just find the chair that suits you and match it with 
the complementing sofa. 



Visit www.stressless.com.au or call 1300 NORWAY 



MADE IN NORWAY 







One of the greatest astronomical impacts the universe is likely to see is already 
underway. It’s unavoidable, will fundamentally alter our galaxy, and we’re right in the 
middle of it. Does this cosmic catastrophe have the potential to destroy the solar system? 


AN IMPACT IN SLOW MOTION 
There are currently 24 quintillion 
kilometres between the Milky Way 
(band of fog in the middle) and the 
Andromeda Galaxy (marked). 


2014: Our neighbour is quite difficult to see from Earth - for now. . . 


IN 3.8 BILLION YEARS 
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V Andromeda galaxy 


CHRO.NICLE OF AN IMPACT • 

, The stellar pile-up will begin in 
. approximately 3.8 billion years. 
Even the Triangulum Galaxy (M33) 
may ber drawn into these* tv/b 
contorting giants. 


SCAN nCE WITH 
FREEVIEWa 
APPTOSEE A- 

snviuunoN ot 
iHEnDucy way 
AND ANDROMEDi 
COLUDING. 
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MILKY WAY 
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T he impact is inevitable. Andromeda is 
closing the gap at a speed of 400,000 
kilometres per hour, and it won’t stop. 
No power known to us can prevent the 
oncoming storm. Like our Milky Way 
it’s a disc-shaped spiral galaxy, but much larger 
and with about three times as many stars. If you 
could see it in full with the naked eye, Andromeda 
would be larger than our moon in the sky. At 
first glance, it’d seem we’ve been dealt a pretty 
bad hand. But what’s actually going to happen 


in the event of such an unimaginably huge 
collision is something that surprises everyone, 
not just NASA’s researchers. 

For the first time, supercomputers have simulated 
the interaction between the two galaxies, and the 
conclusion is that the impact will come not from 
the front, but from the side. The edges of the two 
giant discs will first hook onto each other, gravity 
tethering them together; vast amounts of gas and 
dust will be thrown between the two galaxies, and 
stars will be scattered and sent wandering into 




The two discs will 
form a disordered lump. 

In spiral galaxies like ours, 
the stars orbit the centre 
on a plane -similar to how 
the planets orbit the sun. 

In the collision, however, 
billions of stars will be 
thrown off their orbits, 
blending into a common 
galaxy (Milkomeda). Here, 
stars will track around the 
centre in completely new, 
random orbits. 



ILLUSTRATIONS: DPA/Picture Alliance; NASA 



intergalactic space. The two galaxies will then 
stretch almost to breaking point, but gravity 
will eventually win and an epic spectacle will 
be set in motion. For two billion years they’ll 
dance around each other, deformed spiral arms 
grasping like tendrils, and then the galaxies 
will merge. Milkomeda will be born. The two 
discs will form a spherical structure of pure 
disorder: an elliptical galaxy. 

But, amazingly, this process doesn’t result 
in a single collision between stars. “There is 
an enormous amount of space between the 
stars, they will simply fly past each other,” 
explains Hans-Walter Rix, 
director at the Max-Planck 
Institute for Astronomy. To 
get a sense of scale, if our 
sun were to shrink to the 
size of a glass marble, then 
the nearest star, Proxima 
Centauri, would still be about 
400 kilometres away. Even so, 
the penetrating army of stars 
will churn up vast amounts of 
gas, almost as if a super 
tanker were to plough through 
a pond. If we were to watch this from Earth, 
it wouldn’t simply be the “waves” that would 
be visible; we’d experience a real firework 
display. In a burst of stellar formation, new 
stars will ignite erratically. Of these, some 
particularly massive and luminous examples 


will form, far larger and far brighter than our own 
sun. Yet, although the supply of fuel in this new 
supergalaxy is enough for about another 100 billion 
years, eventually Milkomeda will start to fade as 
its time finally comes to an end. 

As this galactic collision is starting, our sun’s 
hydrogen reserves will slowly begin to fail. It 
will expand into a Red Giant, its surface reaching 
Earth’s orbit, swallowing our planet. And after 
this cosmic crash is concluded, the sun will have 
long ago burned down to its ever-cooling core, 
a White Dwarf. If humanity still exists, this 
will ultimately seal our fate. 

Astronomers can now 
live a kind of preview to 
the big finale; the Sagittarius 
dwarf galaxy is currently 
forcing its way into the 
Milky Way, but luckily on 
the opposite side to our 
sun, and “that can cause 
the movement of our entire 
galaxy to drift,” explains 
Rix. Although the dwarf 
galaxy is about 10,000 times 
lighter than the Milky Way, 
if this mini crash were to take place near Earth, it 
could disturb comets from their current positions 
and send them toward Earth, because galaxies, 
despite their huge size, are in a highly unstable 
equilibrium. It’d be like a travelling truck being 
overturned by a poorly placed pebble... □ 


A COLLISION 
BETWEEN 

ANDROMEDA AND 
THE MILKY WAY 

WILL RESULT IN 
TRIM IONS OF STARS 

BFING SHAKFN UP 
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A general anaesthetic sends patients 
into an artificial coma, sparing them 
from severe pain during an operation. 
Two million Australians are given one 
every year. But the drugs come with 
risks - capable of causing memory 
loss and even personality changes... 
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WOW! 

ARE YOU REALLY 
MY WIFE? 

Following surgery on a 
hernia, Jason Nlortensen 
suffered chronic memory 
loss for around 30 minutes. 

He could hardly believe that 
the woman at his bedside was 
actually his wife, Candice. 
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WHAT MUST AN 
ANAESTHETIST 

KEEP AN EYE ON? 

Multi-tasking is one of the most crucial elements of 
an anaesthetist’s job. They must observe an array 
of monitors displaying vital signs like heartbeat, 
blood oxygen levels and pulse, in order to make 
sure that the patient remains unconscious and 
in a stable condition. 

3D ULTRASOUND 

An ultrasound monitor (1) displays the results of 
a transoesphogeal echocardiogram. The screen 
shows the heart’s activity in 2D or 3D mode in real 
time. Through this the anaesthetist receives data 
concerning the heart’s performance and function, 
as well as about the patient’s fluid balance. 


SYRINGE PUMPS 

Perfusors (2) facilitate the continual administration of 
medicine into the veins - providing a constant supply of 
anaesthetic gas or regulating the patient’s circulation. 


VISUAL DISPLAY UNITS 

Vital signs are displayed in a number of areas 
in the operating theatre, including here (3,4). 

VITAL SIGNS MONITOR 

The patient’s heart rate, electrocardiogram (EGG), 
blood oxygen levels, blood pressure and temperature 
are shown here (5). Right above it is a monitor (6) 
which displays the supply of oxygen to the brain. 


RESPIRATOR 

This controls artificial breathing and displays various 
parameters, including the concentration of oxygen, 
on a monitor (7). The anaesthetist can adjust the 
supply according to the patient’s needs. 

ULTRASONIC PROBE 

This device is guided into the patient’s oesophagus (B) 
and is hooked up to the 3D ultrasound (1). The probe 
enables the heart to be evaluated from behind. 


HOW DOES A GENERAL ANAESTHETIC V 











/ORK? 



(3 An hojr before tbe operation, the patient 
receives an oral sedative.{^The doctor injects 
a hypnotic drug, such as propofol, via a venous 



catheter in order to send the patient to sleep. 3 As 
the anaesthetic drugs and muscle relaxants restrict 
breathing, the patient is given artificial respiration. 
3 The patient is intubated and supplied with oxygen 
and anaesthetic gas. The anaesthetic is maintained 
with a hypnotic gas like desflurane or intravenously 
using propofol. Q The patient is also given 
painkillers through the venous catheter. 3 As soon 
as the patient can breathe independently after the 
operation, the breathing tube is removed. 
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he last thing Sarah Newton remembers is the needle 
pricking the back of her hand. Then everything turns 
black - for a while at least. The surgeon begins 
cutting open Newton^s stomach. The 32-year-old 
is suffering from intracranial hypertension, a brain 
condition that is causing her severe headaches. 

The operation will drain excess cerebrospinal fluid 
from her brain to her stomach and improve her 
quality of life. But the surgeon has no idea that 
Newton can feel every touch of his scalpel: “I could 
feel them cutting across. I was unsure whether I was 
dreaming,” Newton remembers. Soon, she was in 
unbearable pain. “I tried desperately hard to wiggle 
my toes but I couldn’t move anything. I tried to raise 
my heartbeat to make them notice but they didn’t. 

I couldn’t blink or anything.” To distract herself, 
Newton counted every stitch and every staple for 
the remaining 40 minutes of the operation. 

What Newton experienced is every patient’s worst 
nightmare - but it’s by no means the only problem 
associated with anaesthesia. Combined with the 
stress of surgery anaesthetics affect the processes 
in the brain for far longer than you’d imagine, and 
can even trigger blackouts and hallucinations. 

So what exactly constitutes being put under? 

“A general anaesthetic has five components/' 
says Emery Brown, Professor of Anaesthesiology 
at Harvard University. “You’re supposed to be 
unconscious. You’re not supposed to have pain. 
You’re not supposed to remember. We want you to 
not move while someone is operating on you. And 
we want you to be stable physiologically - stable 
heart rate, stable blood pressure and breathing.” 

Being under anaesthetic is different to sleeping; 
it is a medically induced coma, and the patient can 
be brought back at any time. This is made possible 



It’s not only germs or bacteria that 
can contaminate a wound. Biood and 
other iiquids can leak out of ruptured 
vessels so these are washed out with 
a saline solution. This also prevents 
the wound from drying out. 


by a mixture of three groups of drugs: hypnotics 
switch off the consciousness, analgesics dull the pain 
and muscle relaxants paralyse the body’s defensive 
reflexes. The hypnotics are gaseous or liquid and are 
inhaled through a mask or injected into the 
bloodstream through an IV in the back of the hand. 

In 80% of cases, anaesthetists combine gas with 
intravenous drugs. They’re like cocktail mixologists 
- except that their ‘drinks’ must be perfectly tailored 
to the symptoms and medical history of the patient, 
as well as the type and phase of the operation. But 
what happens if the mixture isn’t quite right? 

WHAT IF THE ANAESTHETIC FAILS? 

Screaming or thrashing about isn’t an option were 
this to happen. That’s because the patient is given 
muscle relaxants at the beginning of the operation. 
“These allow a breathing tube to be fed into the 
windpipe after the anaesthetic has been 
administered. When the stomach is the focus of the 
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SCALPEL 

Scalpels are used for cutting 
through the skin. Each of 
the instruments carries 
a number which refers to 
the design of the blade. 


STERI-SnilPS 

The surgeon sews up 
the incisions after the 
operation. Sterile plasters 
also help to seal injuries. 


CLAMP 

Clamps look similar to 
surgical scissors and are held 
in the same way. But instead 
of cutting they are used to 
clamp and hold blood vessels. 
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operation, muscle relaxants are often administered 
throughout the procedure in order to make the 
surgeon’s work easier,” explains Dr Sascha Kreuer, 
director of anaesthetics at Saarland University. In the 
worst cases, the patient can feel the surgeon’s every 
move. Without follow-up care, there is a high risk of 
post-traumatic stress disorder. 

“Sometimes awareness during anaesthesia is 
difficult to avoid, for example in emergency patients. 
If someone comes into the clinic half-dead, their 
circulation is already unstable,” explains Dr Hugo 
Van Aken from the University of Munster. Hypnotics 
and painkillers lower the blood pressure and make 
the heart beat faster. “In these cases I have to dial 
down the anaesthetic so as not to destabilise the 
patient even further,” says Van Aken. 

Operations on drug addicts, C-sections performed 
under general anaesthetic and heart operations 
are also considered risky. Two million people 
undergo a general anaesthetic in Australia every 


year - but only one in 2,000 people experiences 
awareness. In Sarah Newton’s case the anaesthetist 
was found to be at fault: he stopped the anaesthetic 
too soon. But why didn’t he realise his mistake? And 
how can we lower the risk of this happening? 

In Australia, certain vital signs are expected to 
be monitored during an operation: heart rate and 
rhythm; blood pressure; pulse; oxygen saturation; 
body temperature; and the concentration of oxygen, 
carbon dioxide and anaesthetic gas during inhalation 
and exhalation. US doctor Emery Brown also 
advises anaesthetists to measure brain activity 
using an elecUoencephalogram (EEG), *'This 
way you can avoid awareness/' he says. Without 
the EEG, administering anaesthetic is a guessing 
game as some patients process drugs faster than 
others. “On the EEG I can see if that is happening 
because their brain waves do not show the 
typical changes you'd expect from someone 
under anaesthetic,” continues Brown. 
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HOW DOES A SURGEON REACH THE APPENDIX? 


Today, three small incisions in the skin 
measuring between 0.3cm and 2cm are 
enough to allow a surgeon to operate on 
the abdomen. Small tubes are pushed 
through the openings, through which 


instruments can access the 
internal organs. A light source 
connected to a micro-camera 
is inserted in one of the 
openings so the doctor can see 
where they need to cut, grasp 
and clamp. At the start of the 
operation, carbon dioxide is 
introduced into tbe abdomen 
to inflate the abdominal 
cavity so that the appendix 
can be easily visualised. 


LARGE INTESTINE 






GRASPING FORCEPS 


APPENDIX 




Ask doctors how the drugs they administer work 
in the brain and the stock answer is usually “I don’t 
know.” But not with Emery Brown. He appears to 
have decoded the mystery, at least for the anaesthetic 
drug propofol. Hypnotic drugs affect the central 
nervous system, thalamus, cortex and brainstem 
and influence how these areas communicate. On the 
EEG brain activity is portrayed as large, wave-like 
amplitudes. “When I inject someone with propofol, 
the waves on the EEG change. Under normal 
conditions they hit an amplitude of around five 
microvolts. Under the influence of propofol the output 
increases by 50 to 100 microvolts, sometimes even 
more,” says Brown. His theory? The brain’s normal 
pattern of low-intensity but high-frequency waves 
shifts to one of less frequent but more intense pulses 
once patients are placed under anaesthetic. Propofol 
shifts the brain waves into a rhythm that means 
it is difficult to convey messages. 

As soon as the supply of hypnotics is stopped, 
the process of waking up begins. Depending on the 
dose of anaesthetic, this takes between five and ten 
minutes. But after the operation some patients are 
unusually emotional, forgetful or out of their minds. . . 



COMPLETE 

OVERVIEW 


This image shows doctors 
practising a remote 
control operation. In the 
future surgeons could 
even work from 
different countries. 


WHAT IS POST-OPERATIVE DELIRIUM? 

“Every operation is traumatic for the body. This stress 
triggers an inflammatory reaction that affects the 
brain and can lead to confusion or hallucinations,” 
explains Van Aken. If the symptoms last more than 24 
hours, the term post-operative delirium is used. Those 
affected usually return to normal in a week, but in rare 
cases the brain’s performance can be compromised for 
up to six months. Patients who regularly take sleeping 
pills, those whose circadian rhythms have been 
affected because they have been in intensive care, 
or people over 65 have an increased risk of delirium. 

The trauma of the operation and the type of 
anaesthetic used can also impair cognitive 
performance for several months. A syndrome known as 
Postoperative Cognitive Dysfunction (POCD) weakens 
a person’s memory and ability to solve complex tasks 
- one study found they took four times as long to read 
a newspaper. The over-60s are particularly at risk, 
with one in four being affected. While younger people 
recover relatively quickly, POCD often brings 
undiscovered dementia to light in older patients. 

In the recovery room patients should always be 
under medical supervision, otherwise tragic accidents 
can occur. “Most people who die from the effects of 
anaesthesia fall victim to poor post-operative care. 
That means that there’s either no recovery room, the 
equipment is defective or there’s not enough staff, so 
patients are left alone,” says Van Aken. For peace of 
mind, those awaiting surgery should always broach 
the subject before the operation. Who’ll be in charge 
of the anaesthetic? What happens in the recovery 
room? Is the room always staffed? Good doctors 
should have no problems with these demands. □ 



PHOTOS: Kurt Bauer/TU Munchen; Getty Images; PR 
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WHAT DO 
SURGEONS HAVE 
IN THEIR BAGS? 


Most surgeons have their own surgical kitbag containing many 
instruments tailor-made for him or her. These include operating 
goggles, which enlarge the field of vision 2.3- to 2.8-fold. The 
operating tools below are custom-built, and allow a surgeon 
to reach deep inside the body through a very small incision. 

In general two instruments are used at once. 



This tool allows a surgeon to grasp parts of the 
body like the gall bladder and secure them. 

The forceps have small notches on them to 
prevent the target object slipping away. 


CLIP APPLIER 

Using this device small clips can be fixed in place 
in the body. The clips can also help to seal open 
vessels. Made from a form of sugar, the clips 
dissolve inside the body within 220 days. 


This tool is used to fix tiny metal staples in the body 
to keep organs in place or hold bits of bone together. 
The clips don’t dissolve but remain in the body until 
they’re removed in a later operation. 


LAPAROSCOPIC 

FORCEPS (HEIDELBERG MODEL) 

These forceps are used when a doctor needs to move 
very sensitive organs like the bowel. The gripping 
area is blunt and distributes the pressure on the 
tissue over a bigger area. This way it is possible to 
avoid bruising nerves and vessels. 




Their rules are stricter than a monastery’s: from 10am 
to 2pm, gorillas observe a strict siesta - and this 
applies to everyone. That means no grunting, no 
shouting, and no screeching. Unless you want to 
fall out with the alpha male. He pays great attention 
to making sure that quiet time is observed. After 
all, he’s been on his arms and legs since dead 
on six o’clock in the morning - which brings^is 
to the next rule observed by gorillas... 



w 
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Noise at lunchtime? No way! An untidy garden? Out of the question! 
Up for trying something new? Never! Even the slightest deviation from 
the norm is too much for the gorilla. The latest research proves these 
200kg heavyweights can be just as fastidious as humans 






Yes, it’s true you’ve got the whole day to 
spend eating. In fact there’s not much else to 
do. Despite this, gorillas rise at six o’clock 
sharp every single day, to make sure they’re 
on time for their vegetarian buffet. Otherwise 
some greedy so-and-so might have devoured 
the entire jungle! To be fair, the 200kg 
goliaths have to put away at least 35kg of 
green leaves daily, so it makes sense to get 
cracking as early as possible. Especially as 
they won’t touch anything else - not even 
fruit. It might not taste very nice, you see... 
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Gorillas only move on when food becomes scarce - or danger 
threatens. The latter is quite a big thing for these pedantic 
primates because gorillas see mortal danger in almost 
everything. Something as innocuous as a caterpillar or a 
chameleon can force the entire family to relocate. After all,tG 
you never know what sort of mischief those colourful ^ 
neighbourhood yobs might be up to. Tbe motto of these 
champions of caution: don’t take any unnecessary risks. 
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WHYAREBORIIIAS 
SO POWERFUIP 

A maximum shoulder height of 1.5 metres, four 
six-centimetre long canines and a skull the size 
of a medicine ball makes silverbacks (fully-grown 
male gorillas) some of the most formidable inhabitants 
of the jungle. But their most dangerous weapons 
are their arms. No other creature can pack 
such a powerful punch... 



ISHQUIDERS Thanks to their extremely well-developed 
shoulder muscles and powerful spine, a silverback can 
carry ten times its own weight (2,200kg). A human in peak 
condition can only manage 100kg. 

2 ARMS A gorilla's upper arm muscles (triceps and 
biceps) are almost double the thickness of a human’s, 
while their arm span can measure up to 2.75 metres. 

As a result, they can pack a punch six times stronger 
than a professional heavyweight boxer. 

3 HANDS A gorilla’s hands are almost the size of plates 
and are superbly suited to grasping onto things. And with 
the power they possess, they can snap even arm-thick 
branches like matchsticks. 


4 BITE Like humans, gorillas have 32 teeth. Unlike 
humans though, a silverback’s canines are extremely 
developed and can be up to six centimetres long. Mostly, 
they are used purely to intimidate rivals. 

51EGS In spite of their body mass, gorillas are able to 
reach speeds of 40kni/h. This is thanks to their strong leg 
muscles and large feet. 

6 BRAIN A silverback’s brain weighs approximately 
500g. It is the second-heaviest brain among all primates 
after humans (1.2kg). Thanks to its size, gorillas can 
differentiate between hundreds of different types of 
plants, use tools and master up to 500 hand signs 
(for eating, drinking etc). 
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I t is 10.13am in Africa, in the middle of 
Rwanda’s dense rainforest. The two 
female gorillas, lyicho and Kampanga, 
are fighting over a spot on the edge 
of the clearing. For Guhonda, the 
powerful alpha male, this is the final 
straw. In a rage, the silverback leaps up 
from his sleeping place, positions himself between 
the two warring females and shouts at them. 

The reason for this sudden eruption of aggression 
is difficult for an outsider to understand. But the 
answer is very simple: 13 minutes! That’s how 
long the sacred quiet time has been in session 
- and the silverback wakes up in a similar mood 
to a nightshift worker who has been woken up 
by the kids next door; he’s grumpy. 

Among gorillas a strict siesta is observed between 
ten and two - and everyone is obliged to take 
part. Following his outburst, peace now reigns 
in the forest. At last. If Guhonda had some 
‘Please Do Not Disturb’ signs to hand, he would 
hang them throughout the entire jungle. Because 
even if it isn’t immediately obvious, the 200kg 
behemoths are actually some of the jungle’s 
biggest squares... 

BOREDOMPYESPIEASE! 

Extreme curiosity, a great instinct for play, 
adaptability, creativity and a craving for variety 
are traits common to all species of ape - except 
one. Mountain gorillas love nothing more than 
a meticulously ordered daily routine, coupled with 
lots of boredom. Deviations and violations will not 
be tolerated. If a human displayed this behaviour, 
we’d probably so they were showing signs of 
OCD, or were “a bit anal” I 
The neat freaks’ day begins with an extensive 
breakfast at six o’clock sharp. Guhonda and his 
family take care to stick rigidly to the menu, which 
includes roughly 40 types of plant - although their 
diet consists almost exclusively of thistles, stinging 
nettles and wild celery. Forget the fact that they’re 
living in a genuine paradise for plant variety. Fruit? 
No thanks! For one thing, fruit’s a bit messy, and far 
too colourful, so it probably won’t taste very nice. 


THE TWO FISTS 
OFTHEGORIllA 


“Their world is like a salad bowl from which 
they only pick what they like,” explains gorilla 
expert Craig Sholley from the African Wildlife 
Foundation. “They don’t like fruit at all. These 
mountain gorillas are very picky. They look 
around and consider quite carefully what they 
are going to eat next.” After so much commotion, 
it’s then time for Guhonda and the gang to 
take a siesta, before the animals stretch their 
limbs a bit between 2pm and 5.30pm. 

And the emphasis is on ‘a bit’. Climbing is far 
too dangerous. Something could go wrong, after 
all, that’s why gorillas prefer to remain on 
the ground, rarely travelling more than 400 metres 
each day. The entire area where Guhonda and 
his family live measures just over 2.5 square 
kilometres. In comparison, a brown bear prowls 
an area of up to 90 square kilometres. 



Gorillas’ tendency to stay near home does have 
one advantage. It means that they are less likely 
to run into other neighbouring troops of mountain 
gorillas. In fact, unlike all other species of ape, 
gorillas try to avoid contact with different family 
groups. Social networks? Totally overrated! And 
as gorillas don’t like anything unfamiliar, it’s no 
coincidence that their home lies in the densely 
forested and extremely isolated slopes of the 
Virunga Mountains in Rwanda. 

Half an hour before darkness takes hold, Guhonda 
begins to prepare his sleeping quarters. He looks 
for a hollow, pulls the surrounding plants into its 
centre and pads out the edges. Yes, he could use 
his old bed, which lies next to it and is still in 
tip-top condition, but a blade of grass could have 
been dislodged during the day, or - God forbid 
- lodgers may have moved in! They’re high on 
the gorilla’s list of things to avoid. 

Most of all, though, these finicky creatures 
are afraid of caterpillars and chameleons, for 
mystifying reasons. Though in the case of the 
latter, the gorilla’s aversion is understandable: 
so colourful, so flexible, so strange - no, these old 
stick-in-the-muds don't like that one little bit... □ 



Shortly before a gorilla places its two arms on the 
ground, it clenches its fists. While running, it 
shifts its weight alternately between all four limbs. 
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WORLD EVENTS 



In an effort to destroy Syria’s arsenal of chemical weapons, 
tons of toxic gas have been loaded onto this cargo 
ship and sent out to sea - a truly perilous mission. Here, 
experts reveal how the US military diced with death 






DOCKING STATION 
The Cape Ray pictured earlier 
this year at a US navai base 
in Rota, Spain. 











D amascus, 21st 

August 2013. In the 
immediate aftermath 
of a bomb attack in 
the Ghouta district, 
there is a moment 

of eerie silence. Then the screaming 
starts. Minutes later, the bomb 
shelters and streets are strewn with 
the dead and dying. They’re showing 
the effects of sarin, a toxic gas that 
attacks the nervous system. As 
many as 1,400 people die. 

The United Nations declares it “an 
unequivocal war crime” and presents 
the Syrian president, Bashar al- 
Assad, with an ultimatum: either 
destroy your chemical weapons or 
prepare yourself for air strikes by the 
US military. Assad goes for the first 
option. Under the watchful eye of the 
Organisation for the Prohibition of 
Chemical Weapons (OPCW), Syria 
will decommission its stockpiles of 
mustard gas and sarin. 

At this point, Joseph Wienand and 
Adam Baker had no idea that they 
were about to face the toughest 
challenge of their careers. Wienand 
is head of the Edgewood Chemical 
Biological Center, one of the US 
Army’s test laboratories, and Baker 
is one of his leading chemical 
engineers. Baker and his team had 
been tasked with building a mobile 
processing plant capable of making 
chemical weapons safe. “Prior to the 
Ghouta attacks I had the impression 
that the Field Deployable Hydrolysis 
System (FDHS) was something we 
were building just in case,” says 
Baker. Now it was beginning to look 
like FDHS was the world’s best hope 
to destroy Syria’s chemical arsenal. 

The equipment is so compact it fits 
into two standard-sized cargo 
containers and can be transported to 
any crisis zone in the world. The 
biggest problem was where the 


FDHS should set up shop. Syria’s 
on-going civil war meant the 
situation there was too 
dangerous. But when it comes to 
neutralising chemical weapons, 
most countries have a strict ‘not 
in my back yard’ policy. The 
compromise: 23 tons of mustard 
gas and 540 tons of the sarin 
compound DF (methylphosphonyl 
difluoride) should be made safe 
on neutral territory - in the 
international waters of the 
Mediterranean Sea. 


HOW DO YOU BUILD 
A CHEMICAL WEAPONS 
DESTROYER? 

The mandate for Edgewood was to 
retrofit two of the new FDHS units on a 
cargo ship. Nothing like that had ever 
been attempted before, and for good 
reason. On the ocean there are a number 
of factors that complicate matters. 
Waves: Logically, there is hardly any 
place less suited to storing and 
eliminating toxic materials than the 
sea. As the water is constantly moving, 
containing a leak would not be easy. 


BOMBED-OUT STREETS 
An estimated 120,000 people have died 
in Syria’s civil war in the past 
two-and-a-half years alone. 
Millions more have fled the 
violence. Today, many 
streets across the 
capital city of 
Damascus have 
been reduced 
to rubble. 







“The FDHS was built to be used 
on land, but now they have a 
tank that’s full of thousands of 
litres sloshing back and forth - 
that’s a lot of new stresses,” says 
Baker. But that was nothing 
compared to the problems 
caused by the ship’s propellers... 
Vibrations; There was a risk that 
the respective frequencies of the 
ship’s propeller and the FDHS 
might harmonise, causing the 
apparatus to shake and welds to 
split. “It’s the swaying-bridge 


effect,” says Joseph Wienand. 

“You never march in step over a 
bridge - that goes back to Roman 
times.” The solution was to weld 
the FDHS to the trailer deck and 
fit it with extra braces. “The 
Cape Ray has stabilisers to 
minimise roll, but we also 
decided that the FDHS would only 
operate in calm seas,” he adds. 
Spillage; Every part of the FDHS 
is fitted with safety valves, but 
there is a clear and present danger 
that toxic fumes could escape. > 


HOW SARIN 

WORKS 


# Mix Methylphosphonyl difluoride, 
or OF, with alcohol and it becomes the 
nerve agent sarin. This chemical 
weapon evaporates at room 
temperature, and enters the body 
through respiration or through contact 
with the skin or eyes. Once in the 
body, it reacts with the enzymes that 
control nerves and muscles. The 
muscles start to twitch uncontrollably. 
Initial symptoms include headaches, 
visual impairment, breathing 
difficulties and diarrhoea. Then things 
get more serious. Unconsciousness, 
paralysis and loss of respiratory 
function are next, followed, 
eventually, by death. Swallowing just 
one milligram of sarin, or exposing 
yourself to air containing lOOmg of 
sarin per cubic metre for just one 
minute, is enough to kill you. 


Bustard gas 

EXPLAINED A 


# Mustard gas is classified as a 
blister agent, because victims of the 
gas initially experience huge blisters 
on their skin. The gas then penetrates 
the body, reacting with the mucous 
membranes in the respiratory tract 
and the lungs. “The chlorine and 
fluorine components of mustard gas 
make it particularly aggressive,” 
explains chemical weapons expert 
Joseph Wienand. In contrast to other 
toxic gases like sarin, the effect of 
mustard gas is not immediate; it takes 
12 to 24 hours for the blister agent to 
take hold. This chemical weapon is 
only fatal in about two per cent of 
cases. Victims often suffer major 
chemical burns, blindness or chronic 
respiratory problems that eventually 
lead to death. 
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HOWTO 

DESTROY 

CHEMICAL 

WEAPONS^ 


# In recent months, the cargo ship 
Cape Ray has loaded 23 tons of mustard 
gas on her neutralisation deck. Here, the 
poisonous gas goes through a closed- 
loop cycle that renders it harmless in 
about two hours: known as hydrolysis. 





01 

Steel drums containinf 
mustard gas are 
forklifted into sealed, 
protective tents on the 
ship’s deck. 

02 

A titaniuni’lmed 
reactor with a volume 
of 8,328 litres is filled 
with water. The water is 
pumped through the 
entire pipe system. 

03 

Dnce the pipes are filled 
with water, 477 litres of 
mustard gas are mixed 
with the water, which 
neutralises the toxin. The 
end product contains 
hydrogen chloride and 
hydrogen fluoride. 

04 

The waste product is 
extremely acidic. 

Sodium hydroxide is 
added to neutralise the 
pH value of the waste. 



05 

The end product is 
similar to bleach. It is 
put in mobile containers 
and transported to a 
disposal site. 



HYDROLYSIS 
Here, experts are 
working on the 
hydrolysis system that 
will later be used to neutralise 
Syria’s chemical weapons. 


“Each of the FDHS units is 
isolated within a protective tent 
to contain any leaks oi fumes. 

The air coming out of the tent 
is continuously monitored and 
filtered,” says Adam Baker. The 
crew wear protective suits and 
respirator masks that filter the 
ambient air. If there is any 
suspicion of a leak, the air is 
replaced with an artificial 
supply. After aU. you can’t 
smell, see or taste sarin. 

Limited space; There wasn’t 
enough room to accommodate 
the FDHS on one level. Instead, 
its various components had to be 
adapted to fit over the Cape Ray’s 
five decks. The third is the most 
dangerous. “This is where we 
store the FDHS units and the 
chemicals. The deck is equipped 
with its own ventilation system 
and special carbon filters to clean 
the outgoing air,” Baker explains. 
The core element of the FDHS 
is its titanium-lined reactor. 

That’s where the nerve agents 
are neutralised in a chemical 
reaction with water. . . 

WHAT IS HYDROLYSIS? 

Water destroys the atomic 
structure of chemical weapons 
in much the same way a child 
dismantles a Lego castle. But 
how does it work? Mustard gas 


and the sarin component DF contain 
chlorine and fluorine atoms. “In the 
case of DF, the water knocks off the 
fluorine atoms and replaces them with 
oxygen and hydrogen atoms,” says 
Baker. “With mustard gas, the chlorine 
atoms are removed.” This changes the 
structure of the substance to such an 
extent it can no longer be used to make 
chemical weapons. In the FDHS, water 
and toxins are brought together in 
static mixers - pipes fitted with metal 
baffles to combine the gas with the 
liquid. Mustard gas is stirred with water 
for two hours by large blades within a 
titanium-lined reactor (see left). DF, on 
the other hand, reacts immediately 
with water, which has its benefits. 

“The substance is simply pumped into 
the static mixer and then piped directly 
into the holding tank,” says Baker. “In 
40 minutes we can neutralise about 757 
litres.” The resulting effluent is mixed 
immediately with sodium hydroxide to 
lower its acidity, otherwise it would be 
too corrosive to store on board. It is 
then placed in separate containers and 
disposed of in commercial hazardous 
waste facilities in Finland and Germany. 

In June 2014, experts reported that 
the Syrian government had handed 
over the last of its declared sarin and 
mustard gas arsenal. Neutralisation 
was to be completed within 90 days, 
provided weather conditions remained 
favourable. The FDHS units would then 
be removed from the Cape Ray, which 
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^HE JOURNEY OF SYRIA'S 
EVIL ARSENAL 



□ file chemicals are brought to the Syrian coastal city of LataKia. B Danish ships 
transport them to the port of Gioia Tauro in Italy. E] Here, the chemicals are transferred 
onto the Cape Ray. The cargo ship sails to international waters and neutralises the 
chemicals. □ The effluent from DF (methylphosphoryl difluoride) is brought to Finland 
for disposal, while the mustard gas effluent is incinerated in the German city of Munster. 
The UK has also agreed to process and incinerate 150 tons of less dangerous waste 
at a plant at Ellesmere Port in Cheshire. 





would return to life as a cargo ship. 

But that doesn’t mean this chemical 
episode is over. Although the Syrian 
government no longer officially 
possesses mustard gas or sarin, some 
suspect chemical weapons are still 
being used in rebel-occupied territory 
- this time chlorine gas. Doctors have 
reported at least 1 1 deaths and more 
than 500 people suffering symptoms 
of poisoning and choking fits. 

The OPCW is doing its best to 
investigate the case, but any attempts 
to get close to the scene of the crime 
have been thwarted by bomb attacks. If 
Assad has used chlorine gas, it would 
be a violation of the Chemical Weapons 
Convention, which bans the use of any 
toxic material in warfare. Whether or 
not the US will respond is still unclear. 
They want to evaluate the OPCW’s 
data before they decide if Assad has 
once again taken a step too far. □ 
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ONE IN THREE 
IS AFFECTED 


800 million users worldwide currently 
have an infected computer at home. 
The consequences of cyber-attacks 
are huge: the financial loss alone is 
$230,000 per second. 



Just one click can cost hundreds of dollars, crash your computer or turn 
an unwitting internet user into a criminal. We reveal where these online 
dangers lurk - and how you can protect yourself from them 



T his computer 
has been 
blocked by 
the Australian 
Federal Police 
for one of 
the following 
reasons...” 

This warning, or a variation of it. 
has been appearing on thousands 
of PC monitors over the past couple 
of years, sending users into a panic. 
Experts are now sounding 
the alarm too, not because of the 
message’s content - the message is 
a fake - but its origin. What at first 
seemed like a common computer 
virus marked a new chapter in 
digital warfare. Up to now, you 
were still relatively safe on the 
internet if you followed certain 
codes of conduct and stuck to 
well-known websites. Now, 
anyone can be affected on 
the net. Just about anywhere... 

THE NEWCYBER-AUACKS 
ON THE NET 

As well as the warning message on 
the user’s screen claiming to be 
from the AFP, the computer of the 
affected person is frozen. How do 
they go about unlocking it? The 
instructions are clear: “Pay via 
Ukash the sum of $100. If the fine is 
not paid, your computer will stay 
locked and criminal proceedings 
will be issued against you.” 

Experienced internet users 
could tell that the message hadn’t 
come from the AFP - it was a 
‘ransomware’ Trojan released by 
cyber-criminals that had infiltrated 
their computer. Those less savvy, 
though, will often panic when faced 
with messages like these and 
transfer the demanded sum. 

Yet experts are still convinced 
that the internet is mankind’s 
greatest invention - but 
mechanisms must be developed 
that make the net safer for all users. 
The problem is, members of the 
darker side of the internet, the 
cyber-criminals, are always 


developing their methods further. 
The latest trend is hijacking legal 
websites and misusing them for 
their own purposes, something 
demonstrated not only by the fake 
AFP Trojan, but also in research 
carried out by World of Knowledge: 
a single click on a totally legal site 
can infect the computer, cost 
thousands of dollars - or turn an 
unsuspecting user into a criminal. . . 

HOW CAN A HACKER ACCESS MY 
DATA WITHOUT SETTING OFF 
MY COMPUTER'S ALARM? 

“Up to now, many users have 
underestimated the risks posed by 
infected websites,” explains security 
expert Candid Wiiest. “Over 13,000 
new infected sites appear every 
day, most of which are completely 
legitimate sites that have been 
hacked. Malicious code can be 
picked up simply by visiting them. ” 

This so-called ‘drive-by download’ 
is currently the most popular method 
to infect a computer. Criminals can 
even alter the appearance of a site 
using cross-site scripting - placing 
their adverts or links there 
unnoticed. Meanwhile, the user 
surfs known sites without noticing 
that viruses, Trojans, worms or 
other types of malware are infecting 
their computer. 

Another method to manipulate a 
site is for hackers to hide their own 
site behind a different, legitimate, 
one. This means the original site 
becomes a filter - instead of 
absorbing and retaining data, it 
seeps through to the site placed 
there by the hacker. If the 
manipulated website is an online- 
banking one, the user might as 
well be writing down their personal 
data on tracing paper - they leave 
a clear, legible print. Or the user 
presses a harmless confirmation 
button, not realising that they are 
in fact completing a transfer on 
the underlying website to the bank 
account of a criminal. This process 
is, of course, illegal. But the money 
is moved via the internet from one 


account to another, the traces 
are blurred and it can no 
longer be found. 

HOW QUICKLY CAN I LOSE 
CONTROL OVER MY 
DIGITAL SELF? 

Uwe Buse has his reservations 
about the experiment - but he 
is still keen to go ahead with it. 

The German journalist wants to 
establish how dangerous a virus 
attack really is and explore the 
options for defending against it. 

He commissions three professional 
hackers. They are going to attempt 
to hack a computer fitted with a 
virus protection program, and once 
in. show what they're capable of. 


H THERE ARE 

■more than 

■ 1 3, 000 NEW 
■■ INFECTED 
IW S PER DAT. 
■■ MOST ARE 

■legitimate 

fSITES THArVE 

BEEN HACKED,” 


CANDID WUEST 

Less than two hours later the 
hackers, with the help of an 
infected website, have brought 
the computer’s in-built camera 
and microphone under their 
control. After that, Buse’s email, 
Amazon and bank details are also 
hacked. Using his Amazon account 
the hackers buy him a washing 
machine. A few days later, they 
know what Buse’s children look like 
and that he won’t be home next 
week, but in Berlin with friends 
instead. The hackers then access his 
Facebook account or, more correctly, 
hijack it. Because he can no longer 
access it, his profile now proclaims 
to his friends “Uwe Buse is gay.” 

When his boss confirms that he has 
received his resignation via mail > 
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TIIFT OF MILLIONS In January 2014 

^ " thousands of Yahoo Mail users had 

their accounts hacked. Yahoo did not 
T ~ release figures on how many 

accounts had been affected. Experts 
suspect it was in the millions. 


and, shortly after, the hackers tell 
him that they could download child 
pornography onto his computer 
next, Buse hurriedly aborts the 
experiment. In fact, attacks such 
as this aren’t normally experiments 
that can be ended at any time - 
instead they’re the reality. Can you 
defend yourself in the digital world? 
It’s practically impossible. . . 

WHEN DO SLEEPER CELLS 
WAKE UP ON MY COMPUTER? 

Hackers place their malicious 
code on sites that attract a lot of 
visitors. So websites that deal with 
IT or communications equipment - 
computers, smartphones, software 
etc - are deliberately targeted (for 
more dangerous content, see the 
table opposite). 

What’s more, the developers 
of these malicious programs can 
incorporate any function into their 
malware. Malicious programs hide 
in the computer like a sleeper cell, 
set to trigger only during a specific 
timeframe, or brought to life by a 
certain action like the opening of 
a computer file. As the user is not 
in control, the attacker can alter 
the software. In Uwe Buse’s case, 
the hackers could turn the camera 
and microphones on or off, spy on 
passwords and other personal data 
or record every keystroke. . . 

Mark had been looking forward to 
the World Cup in Brazil for months. 
What the 15-year-old was missing. 


though, was a Socceroos jersey. 

He couldn't find it for under 390, 
no matter which shopping mall he 
went to. Unbowed, he scoured the 
internet with success, finding the 
shirt on an online shop: “Original 
Nike Socceroos shirt 2014 - $50.” 
Two weeks later the post arrived. 

It wasn’t from the online shop, but 
Australian customs. . . 

HOW CAN I BECOME A CRIMINAL 
WITHOUT REALISING IT? 

Mark fell victim to an online shop 
selling fake goods. Along with 
malware-infected sites, product 
piracy is one of the biggest 
sources of danger on the internet. 
The products are all offered on 
respectable-looking Australian sites, 
but are mostly made in, and sent 
from, Asian countries: more than 
86% are from China. 

However, as in Mark's case, 
quite often they never even reach 
the purchaser. Customs officials 
try to intercept fake products 
before they reach their intended 
destination. In 2012-13, Australian 
authorities seized 500,000 suspected 
counterfeit items, with a total 
value of $43 million. 

While here in Australia, the 
government does not criminalise 
consumers for buying these fake 
goods, certain European countries 
impose fines on those purchasing 
fraudulent wares. In France, the 
maximum fine runs to $470,000 or 


three years in jail. If a suspicious 
package falls into the hands of the 
authorities it can become expensive 
for the recipient. 

Police and customs officials in the 
EU are being aided in their battle by 
many luxury goods and electronics 
companies. These firms employ 
a whole armada of top lawyers 
to go after those dealing in fake 
products. When you run the risk 
of a heavy fine or prison sentence, 
the seemingly cheap Dolce and 
Gabbana watch, Nike trainers or 
Chanel handbag are suddenly no 
longer a bargain. 

Product pirates know no limits 
when it comes to forgery - it doesn’t 
matter whether its designer goods, 
sunglasses or cosmetics, everything 
has a cheap imitation on the net. 

What’s more, purchasing these 
goods doesn't usually pay off for 
the consumer. Apart from the 
financial and legal risks, the use 
of imitations can also affect your 
health. Fake football shirts and 
other clothes can contain poisonous 
chemicals that can lead to allergies. 
Supposedly high-end cosmetics can 
cause skin rashes, ‘branded’ shoes 
can lead to foot pain or even cause 
the spine to shift. Fake car parts 
may even cause accidents. 

Despite all of these dangers on 
the net, experts agree that nothing 
comes close to it for facilitating 
communication between people 
worldwide. It allows transparency 
and is the motor of our economy. 

At the same time, everyone should 
be aware: whoever uses it is 
automatically vulnerable. 

Internet users should act with 
caution - when uploading a photo 
to Facebook, ask yourself whether 
you’d put posters of it up on the 
high street. Would you put that 
email through your neighbour’s 
letterbox? When tapping in your 
bank details online, stop and think: 
would you hand over your credit 
card to a stranger? Only then might 
you start feeling a bit safer about 
your internet activity. . . □ 
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Only a few countries remain unscathed by the wave of infections from the internet. Expressed as a percentage of 
affected computers, this map shows that the malware epidemic is especially widespread in Asia. The statistics show 
that, worldwide, every third computer is infected with at least one malicious file. 
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WEBSITES WHERE CYBER-CRIMINALS LURK 


Cyber-criminals are accomplished identity 
thieves. They infect a computer to spy on 
the personal data of its owner. They can 
create a new identity with the stolen 
information, a carbon copy of the user - 
same name, same passport number. Anyone 
can get themselves a new identity over the 
internet for little over a thousand US dollars. 


Credit 

Fake ID 

O US 

citizenship 

documents 

Passport 

® Fake US 
banknotes 



$600 FOR 2,500 
FAKE US DOLLARS 



© Hacker 
services 



Hackers know full well what sort of content attracts the most 
visitors. These statistics show that nearly 16% of malware sites 
involve IT and communication content. 


#T 


Technology and communication 

15.8% 


Pornography 

13.4%> 



Shopping 


Blogs 

5.7 %o 


Health 

4.6% 

Travel 

4.1% 

Entertainment 

3.9% 


200,000 

new malicious codes are detected 
every day. Their ever-changing 
structure makes them unknown 
threats - virus scanners can’t work 
out how to detect or stop them. 


3.5% 


Games 

3.2 %o 
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CH; TROJANS 

(A) RddtkiT 




BEHAVIOUR 

BEHAVIOUR 

Trojans not only disguise themselves 
as something useful, they also pave 
the way for oncoming malware. 

They often open so-called backdoors 
on infected machines. As soon as 
the computer is connected to the 
internet, more malicious codes 
can enter through this backdoor. 

This means that even if a Trojan is 
discovered and deleted, the real 
pest has long been in place, 
unnoticed, somewhere else on 
the system. 

When a rootkit is deployed, the 
programer of this malicious code 
can achieve close to total power over 
another machine. The compilation of 
various ‘tools’ allows the criminal 
administrator to invade deep into the 
computer system. Because a rootkit 
is very nimble and doesn’t behave in 
a set manner, virus scanners have 
little chance of picking it up. What’s 
more, one of its ‘tools’ could be a 
piece of software that puts virus 
scanners out of action. Or they 
have a so-called shell, which hides 
suspicious activity in the computer’s 
operating system. Rootkits can be 
bought on the internet for several 
hundred dollars. 

TRANSMISSION 

80% of infections are caused by 
Trojans. Like its mythological 
predecessor, the Trojan horse, the 
program is disguised as something 
harmless. In order to be of interest to 
the most users possible, Trojans 
disguise themselves as screensavers, 
video files or access programs. The 
Trojan can be planted over email, 
infected files or contaminated pages. 

TRANSMISSION 

This malicious software uses 
vulnerable programs to find its way 
onto new machines. By clicking on 
internet traps like adverts or hidden 
attachments in emails, it is introduced 
into the computer system. 

DAMAGE 

The biggest damage is not inflicted 
by the Trojan itself, but by the 
malicious codes that are planted 
onto a computer thanks to it. 

Once there, they can carry out the 
commands of the programer. 

DAMAGE 

Limitless. The programer of the 
malicious code has almost complete 
control of the infected machine and 
can use it to open a backdoor for 
other malware. 

SYMPTOMS 

Computer runs very slowly due to the 
Trojan running tasks that use a lot of 
resources. Security-related websites 
cannot be opened. 

SYMPTOMS 

No detectable symptoms. 



VIRUS A 


BEHAVIOUR 


The name of this pest says it all: 
once it has infiltrated a computer, 
it reproduces (by attaching itself to 
emails, for example) and then spreads 
to other machines. Hackers also 
like to distribute it by placing it 
in the files of file-sharing sites. 


TRANSMISSION 


Viruses can get onto our computers by 
a number of different routes: through 
external devices like USB sticks, via 
email, or by hiding on websites. 


DAMAGE 


There are no limits. Whatever its 
creator has in mind for it, the virus 
will achieve. Any interference in the 
hardware, software or operating 
system of the PC can result in the 
user losing control of their device. 


SYMPTOMS 


Programs can no longer be launched; 
no internet connection or very slow 
connection; unprompted 
loading of internet pages. 





THE DICTIONARY OF 

INTERNET 

WEAPONS 

Viruses, Trojans, worms - all sorts of malware can infect computers and 
then carry out the commands of their programmers. But how do these 
cyber weapons differ from each other? How can you recogoise them? 

And what damage do they cause? 






QIworm 


BEHAVIOUR 


;@IkiiYLOGGiR 

BEHAVIOUR 


IDSPYWARE A 


BEHAVIOUR 


Worms are mutant viruses - 
unlike their predecessors they 
are able to reproduce themselves. 
Like an earthworm, both ends of 
the malware continue to live, even 
when it divides in two. Worms often 
serve as the mode of transport for 
other pests. 


TRANSMISSION 


Worms are clever: they find design 
and programing errors in network 
services and user programs. They 
exploit these niches in order to 
infiltrate the system. They are 
frequently spread over emails and 
chats. An example of their 
widespread presence: security 
experts have warned the notorious 
Stuxnet malware has likely infected 
numerous power plants in the UK. 


DAMAGE 


The centre of a worm consists of 
malware. The programer therefore 
has control over what damage 
the worm is supposed to inflict 
on the infected machine. 


SYMPTOMS 


Automatic updates; security-related 
websites (virus scanners) cannot 
be opened. 


In many households a so-called 
keylogger is used completely legally 
- for example, as a form of child 
protection. Using one, parents can 
track which internet sites their 
children are logging on to and how 
they behave in chat forums. 
However, if the keylogger is installed 
unintentionally, it operates in the 
background and creates text files - 
unnoticed by the user - of all the 
entries inputted on the computer. 
With the help of a log file this 
information is then sent to 
the hacker. 


TRANSMISSION 

Keyloggers can hide behind many 
programs, including advertising on 
a variety of websites. Their spread 
occurs either via an external device or 
through the sending of emails. 

DAMAGE 

Hackers are able to log every 
individual keystroke. That’s how 
passwords, chat conversations 
and visits to websites can be spied 
on. It’s an ideal starting point for 
criminals to gain illegal access to 
accounts that would otherwise 
be secure. 

SYMPTOMS 


Spyware serves a variety of purposes. 
On the one hand, it is purely 
commercial. By spying on internet 
behaviour, a user profile is created. 
This personal information is then 
sold on, for example to companies 
who want to place targeted 
advertising. But spyware can also be 
used for snooping on a completely 
different level. Once it’s placed on a 
machine, the hacker can control the 
microphone or the camera, thus 
gaining an insight into the user’s 
private life. Spyware is technologically 
sophisticated. It protects itself from 
being deleted by executing a number 
of processes at the same time. If one 
of these is stopped, another one 
continues working. 


TRANSMISSION 


Most commonly, users unwittingly 
install the spyware when they click on 
apparently innocent links like 
advertising banners and pop-ups. 


DAMAGE 


As well as snooping on us and our 
data, spyware can often insert 
security holes into the system. The 
infected computer then becomes an 
easier target for all types of malware. 


SYMPTOMS 



Slow processing speed; the start or 
search page of the web browser is 
changed; autonomous connection to 
the internet; pages not visited by the 
user appear in the bookmarks page or 
the favourites menu. 


Slow processing speed, new desktop 
or system symbols, excessive disk or 
network activity. 
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THE 1.5 TRILUOH 



DOLLAR FLOP 


The F-35 fighter is the most expensive weapon ever built. Packed with 
modern technology, the stealth jet was meant to signal a new era of 
aerial dominance for the USA. There’s only one problem: it doesn’t work 


NOT WEATHERPROOF 


MODEST WEAPONRY 


Inferior to its predecessor 
The weapons systems are stored inside the 
aircraft in order to maintain its stealth 
characteristics. The problem: this means that 
the F-35 has a maximum weapons load of only 
8,000kg. The F-15, in service since the 1970s, 
has a maximum weapons load of 11,000kg. 


System failure at i5°C 

During test flights, the battery-charging device 
failed at external temperatures of 15 degrees, 
so the aircraft had to warm up overnight in the 
hangar. A report also criticised the lack of 
protection afforded during storms, claiming 
“a lightning strike could cause the jet to crash.” 
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I t’s a breathtaking spectacle. Swooping 
down at more than 800 kilometres 
per hour, Major Aric Liberman steers 
America’s newest high-tech weapon over 
the heads of the photographers, completes 
a few loops and eventually lands at the US 
Air Force Base in Yuma, Arizona. After 12 
years of development work, it seems that 
the F-35 stealth jet is finally ready for deployment. 
When the pilot climbs out of the plane, the 
assembled snappers ask him to give a thumbs- 
up for the cameras - but Liberman shakes his 
head and refuses to make the symbolic 


gesture. “There’s no reason to,” he says. “The 
aircraft is not operational. ” His comment surprises 
the waiting journalists who begin to suspect that 
the F-35 fighter, projected to cost $1.5 trillion over 
its lifetime, could become the biggest flop in the 
history of American defence spending... 

“THE PROGRAM IS BOTH A SCANDAL 
AND A TRAGEDY/' 

us Senator John McCain 

Shortly after Liberman’s test flight, Michael Gilmore, 
the director of the Pentagon department responsible 
for testing new weaponry, sent a report about the 





POOR VISIBILITY 


A faulty display and a restricted view 
The helmet display, which should project 
information directly onto the pilot’s visor, 
flickered during test flights or cut out 
completely. Pilots also claimed their view 
from the cockpit was extremely limited. 
“If that remains the case,” one said, 

“we will be constantly shot down.” 


MATERIAL DAMAGE 


More cracks, less output 

During tests at high aititudes, the anti-radar coating 
peeied off, and cracks deveioped on the fuseiage 
and wings. A piiot aiso toid the Fiight Giohai wehsite 
that the F-35’s power output doesn’t come ciose to 
other modern fighter jets. 



LENGTHY SERVIOING 


52 hours instead of 120 minutes 
A fighter jet needs to be fixed quickly so 
it can be operational again, so ground 
crews shouldn’t spend more than two 
hours working on it. During tests, the 
time taken to patch up the F-35’s 
engines was an average of 52 hours. 
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current status of the F-35 to the Department of 
Defense. Its damning conclusions make for more 
devastating reading: the jet, which has a unit 
price of almost $150 million and was meant to 
be the future backbone of the American air force, 
is outclassed by even older models in air-to-air 
combat and is currently of limited use - even for 
training. The stealth jet is constructed in such a 
way that it is “almost impossible” for the pilots 
to see what is happening behind them during 
air combat manoeuvres, and neither the helmet 
display nor the radar function properly. The 
outer skin of the aircraft shows signs of wear 
after a few brief sorties. 

On closer inspection, the aircraft’s greatest asset, 
its stealth, was also seriously compromised. The 
reason: the fighter’s shape is similar to that of more 
conventional jets such as the F-16, meaning it will 
show up clearly on some defence systems if it gets 
hit by radar waves (see below). Military expert 
Carlo Kopp is unequivocal in his assessment: 

“The F-35 is clearly not a stealth fighter.” 



Designers at weapons giant Lockheed Martin 


are still struggling to get a handle on the problem^ 
even after the publication of Michael Gilmore’s ^ 
report. Recurring problems with engine fires and 
oil leaks have forced the military to ground its entire 
fleet of the 100 F-35s built so far. Another engine 
fire stopped the jet appearing at the world-famous 
Farnborough Air Show in July and was a further 
blow to the manufacturers, who hoped an 
appearance would boost foreign orders. Hawkish 
Republican Senator John McCain recently admitted: 
“The F-35 is both a scandal and a tragedy.” 

Even without the flight ban the F-35 can’t be 
tested to its limits due to its glaring safety 
deficiencies. During future test flights the jet won’t 
be able to exceed speeds of Mach 0.9 (its top speed 
is Mach 1.6). Its angle of attack has been limited to 
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a range of -5° to +18° - a third of what it’s 
supposedly capable of. Flight manoeuvres involving 
accelerations of more than 5g are prohibited. So 
are jerky movements of the control stick, flights at 


of the USA to finally collapse. “We are now paying 
the price for the fact that we were wrong and we 
bit off far more than we could chew, ” admits Frank 
• Kendall, Under Secretary of Defense for Acquisition, 



night or during bad weather and real or simulated 
deployment of weapons. These are more than 
just minor inconveniences for a fighter jet. Latest 
^'"^-'//^estimates put the F-35’s full operational capability 
being out of reach until 2019, which could also 
have some knock-on effects for other world military 
powers who’ve pre-ordered the new planes. 

% 

CAN A PLANE BANKRUPT THE USA? 

“The F-35 is the jet that will literally eat the 

Pentagon,” says the military expert Winslow 

// 

Wheeler. “From a financial perspective, it is 
exceeding all known dimensions.’’ So far, American 
^ taxpayers have ploughed $1.5 trillion into^the 
% stealth fleet, from which no single plane has ever 
been deployed. To put this into perspective, thd v*, 
<;total 2013 education budget in the USA was about 
$70 billion - about a 20th of the stealth jet project. 

Some experts believe that the trillion-dollar F-35 
program could cause the already indebted budget 


Technology and Logistics. 

There is, however, one clear winner from this 
profligate military program: Lockheed Martin. 

The armaments manufacturer went up against 
Boeing 15 years ago and won the coveted contract 
to supply 2,400 F-35 fighter jets. The company 
invested a lot in this: every year it pays out 
$15 million in donations to 425 members of 
Congress for their continued support. It’s an 
investment that has paid off, because despite 
the massive overspend on the F-35, politicians 
continue to back the project. 

By 2035 more than 2,400 F-35s should be ready to 
replace the US Air Force’s fleet of F-16s. Assuming 
that they are operational by then, of course. □ 


PHASED ARRAY 


ENGAGEMENT RADAR 


Range: up to 300km 
Vehicle-mounted radar systems, 
such as the Russian 30N6E, 
register the digital signals of 
stealth bombers and can direct 
missiles at the inbound fighter jets 
using their radar technology. 


ANTI-AIRCRAFT MISSILES 


Up to 300km 

Mobile defence systems, such as 
the S-300PMU-2, are equipped with 
eight-metre long missiles, which in turn 
are armed with up to 150kg of explosive. 
Working with engagement or acquisition 
radar, the system can detect a stealth 
jet flying 300 kilometres away. 


VHP TARGET ACQUISITION RADAR 


’! Range: up to 300km 

The Russian military has digitised the wavelengths of its VHF 
, radar systems, such as the 1 L1 1 9 Nebo SVU, to improve their 
range. They claim they can now detect stealth jets. Tracking 
I information is forwarded to other radar equipment. 
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(J) 136 116 AND QUOTE MlAllWOK 


World of Knowledge is crammed full of cool science, 
technology, nature, history and amazing stuff about the 
world we live in. As well as answering the questions we all 
have about the universe, it will inspire a thousand more. 






QUESTIONS & AN 





SUBMAIIINEi> 


■ At 305 metres below sea level, the 
atmospheric pressure is 30 times 
higher than on land. For a scuba diver 
conditions like these would be fatal: organs 
and blood vessels would be crushed by 
the pressure within minutes. 

Previously, the only option for people 
interested in deep sea exploration was to 
use a miniature submarine. Now, however, 
a new diving suit looks set to change that. 
Made from an aluminium alloy, the Exosuit 
is two metres long and operates just like 
a submarine, but for the fact that it can be 
worn. It supplies divers with breathing gas 
and maintains surface-level pressure (1 bar), 
allowing them to ascend and descend without 
stopping for decompression breaks. Unlike a 
traditional submarine, the suit is also flexible 
- 18 rotary joints on the arms and legs are 
lubricated with oil to enable divers to move 
freely. And according to the experts, the suit 
is so user-friendly that, after just an hour’s 
training, the wearer is able to pick up a coin 
from the floor. Marine biologists hope to use 
the Exosuit to study deep-sea fish; 
the first deployment is set to take place 
170 kilometres off the East Coast of the USA 
in a marine region known as The Canyons. 
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BREATHING 

The oxygen system enables 
divers to work in deep-sea 
conditions for several hours. 
The suit provides up to 
50 hours of life support. 


DOMED HELMET 
Thanks to the oval-shaped 
visor, the diver’s field of vision 
extends down to his chest. 


TORCH 

Powerful LED lights make it 
easier to navigate underwater. 


DYNAMICS 

18 rotary joints on the arms 
and legs make the Exosuit 
extremely flexible. This 
enables the divers to collect 
and study deep-sea creatures 
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DO YOU HAVE A QUESTION FOR OUR TEAM OF EXPERTS? 

Simply send us an email with ‘Questions and Answers’ in the subject line 

Vto worldofknowledge@bauer-media.com.au 


DRIVING FORCE 
Four 1 .6-horsepower 
thrusters propel the 
pressurised diving suit 
through the water. 


ENTRY 

Divers can open and climb 
into the Exosuit at the torso. 


WEIGHT 

The aluminium alloy 
suit weighs 240 
kilograms. When the 
suit is submerged, its 
weight is neutralised 
by the buoyancy 
underwater. 


SENSE OF TOUCH 
Using the so-called 
manipulators, divers can 
handle and photograph 
marine creatures. 


NAVIGATION 

The thrusters are controlled 
with pressure-sensitive foot 
pedals that can be moved 
horizontally and vertically. 




THE TEST 

During a trial dive in the 
pool, a scientist learns how 
to operate the suit’s sensitive 
pincers, enabling him to 
operate even small tools. 




COMMUNICATIONS 
Fibre-optic cables 
transmit video and 
audio material from 
the ocean floor to the 
surface. The connection 
also enables oxygen 
and pressure levels to 
be monitored as well as 
providing communication 
with the outside world. 
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QUESTIONS & ANSWERS 


WHO HAS THE FASTEST INTERNET? 


No one transfers Big Data as quickly as the 
US space agency NASA. A data transfer via 
NASA’s so-called Energy Science Network 
(ESnet) recently sent data from Utah to the 
Goddard Space Flight Center in Maryland at a 


speed of 98 gigahits per second. That makes 
ESnet 9,000 times faster than a conventional 
internet connection. ESnet’s secret? It runs on 
private circuits, creating a shadow network 
that runs parallel to the normal internet. 
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HOW DO CHICKENS lAY EGGSP 


What does it feel like to give birth every day? Laying hens are 
certainly qualified to answer that question. As we remove their 
fresh eggs immediately after they have been laid, the hens' 
natural breeding cycle is disrupted. Tbe consequence? Hens 
ovulate daily, producing an egg approximately every 25 hours. 
During this time, a single egg cell grows into an egg yolk. 

Then egg white (albumen) is layered around the yolk. Finally, 


a hard shell of calcium carbonate forms around tbe egg and 
tbe hen squeezes the egg through its cloaca. Organic hens lay 
roughly 250 eggs per year, while battery bens can produce 
300 eggs per year tbanks to the artificial light that simulates 
spring-like conditions. What if the eggs were allowed to hatch? 
Then a hen’s rate of egg production would start to mirror its 
ancestors’, laying around 20 eggs per year. 




The ovary 
produces the 
yellow yolk. 


Reproductive 

system 


In the mid-section 
of the oviduct, a 
layer of egg white 
forms around the 
egg yolk. 


HOW DOES THE EGGSHEll FORMP 



At the end of 
the oviduct, the 
membrane is 
enclosed in a 
harder shell. 



A thin membrane forms in 
the isthmus, connective 
tissue within the oviduct. 


The hen presses the 
egg through the 
cloaca (opening for 
the intestinal, 
reproductive and 
urinary tracts). 


4 On the membrane 

O ...tiny calcium 

The crystals bind 

M ...that thickens 

E ...and finally 

1 that surrounds 

^ crystals are 

together to form 

4 to about 0.2 

tl forms the tinted 

the egg... 

deposited. 

a matrix... 

millimetres... 

membrane. 




(T) WHAT IS SAND MADE OF? 

Sand is made of tiny particles of weathered rock. 
Various mineral mixtures exist worldwide, but quartz 
sand is the most common. It is primarily composed of 
silicon dioxide (quartz), the most common mineral in 
Earth’s crust. It is hard and decomposes very slowly. 

HOW BIG IS A GRAIN OF SAND? 

The diameter of a grain of sand ranges from a tiny 
one-sixteenth of a millimetre (eg quartz grains) to the 
slightly larger two millimetres (eg shingle). 

WHAT WOULD HAPPEN IF THE EARTH WERE 
^ THE SIZE OF A GRAIN OF SAND? 

The Sun would be the size of an orange and located 
about six metres from the Earth. Jupiter, by way of 
contrast, would be roughly the size of a pebble. 

IS THERE A RECIPE FOR SAND CASTLES? 

According to experts, sand sticks together best when 
you use a 1 :8 mixture - roughly one pail of water for 
every eight pails of sand. The world record for the 
tallest sand castle ever built is 1 1.53 metres. 

CAN SAND DUNES SING? 

When wind whistles across sand dunes, it can 
generate low-pitched sounds of up to 150 decibels. 
Why? When falling grains of sand collide, they cause 
vibrations on the surface of the dunes. The loose 
surface amplifies the sound like a speaker and the 
vibrations are broadcast into tbe air as sound waves. 

@ HOW MUCH SAND IS THERE IN MY HOUSE? 

Builders require roughly 200 tonnes of sand to build 
just one detached house. Reinforced concrete, the 
most widely used building material, is a mixture of 
one-tbird cement and two-thirds sand. 

CAN SAND OPTIMISE SMARTPHONES? 

Sand with a high quartz content could treble battery 
life in mobile pbones. US scientists have constructed 
an anode for these batteries that is three times as 
powerful as today's graphite anodes. 




\NM does a wave look like from below? 

In the end, it’s only luck and timing that determines whether 
photographer Clark Little makes it home to his family at the end 
of each day. The 46-year-old risks his life to get the perfect shot, 
diving into massive waves off the North Shore of the Hawaiian island 
of Oahu. Every year around 150 people are injured and several 
others killed on this stretch of coast, but as an experienced surfer. 
Little knows bow tbe water will behave. For shots like the one above, 
he lies on the ocean floor as a huge wave thunders over him like 
a tornado. He also takes pictures from inside the barrel of a wave, 
which forms just before it breaks. The water should come crashing 
down in front of him. If it doesn’t, there’s a risk that a wave the 
weight of several cars will pummel his body - bursting his eardrums, 
shattering his bones and slamming him into the sand. 
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QUESTIONS & ANSWERS 



HOW DOES A STOWAWAY 




Final approach 


metres 


SUBVn/EAT io.oom? 

In April this year, a 15-year-old boy hid in the wheel well of an aeroplane. All he wanted was to 
escape his native San Jose, California. What he didn’t know was that the trip would last five and 
a half hours, that he’d end up in Hawaii and that temperatures at such high altitudes regularly sink 
below minus 47 degrees. Only 24% of all stowaways survive torture like this - and the teenager 
was one of them. Experts claim the extreme cold may have helped him. According to the US Federal 
Aviation Administration, in these conditions the body enters a hibernation-like state: the metabolism, 
heart rate and breathing slow down and the body doesn’t need as much oxygen to survive... 


3,500 METRES 


The oxygen content of the air 
drops. Brain function and 
coordination are impaired. 

Blood vessels under the skin 
contract in an effort to maintain 
the body’s core temperature. 


The Boeing 767 is 55 metres long and 1 6 metres tall 


TAKE-OFF 

San Jose, 
California 


Hawaiian v. 
Island of Maui 


FlIGHT TIME THOURS: minutes; SECONDSl 


5,500 METRES 


The body is now only absorbing half 
of the oxygen it needs. The effects 
of this include trembling, euphoria 
and dizziness. Uncovered parts of 
the body may freeze. 


7,500 METRES 


Blood circulation is impaired. The 
lungs and the brain fill with fluid. 
The result: nausea and paralysis. 


10,500 METRES 


In the limbs, hypothermia sets in. 
The person loses consciousness. 
Bar the vital organs, blood supply 
to all areas is cut off. 


FINAL APPROACH 


The oxygen content of the air 
begins to increase again. 
Despite this, it is often hours 
before the person regains 
consciousness. When they do, 
they must cough the fluid out of 
their lungs. As men have more 
muscle mass, they are more 
likely to survive. 


is the average number of hours a sloth in captivity sleeps each day. 
For decades, scientists believed this to be similar to the sleeping 
patterns of wild sloths. But new research has shown that sloths in 
the wild only hang around dozing in trees for up to ten hours a day. 


Do sloths cultivate their own farms? 

Most wild animals plan their meals according to their most urgent nutritional needs. 
But sloths are stubborn, eating a diet that consists almost entirely of leaves. The 
problem? The greenery is a poor source of nutrition, so these layabouts suffer from 
nitrogen deficiency. Luckily, the three-toed sloth has devised an ingenious solution. 
Their fleece is home to a thriving ecosystem, one where nitrogen-rich green algae 
grows in abundance. Moths live on the fur and act as a fertiliser for the plants - their 
faeces boosts algae growth. The sloths then eat the algae straight off their fur in order 
to gain nitrogen. This is why thousands of moths can be found on the fleece of a sloth. 
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How much heat can a worm stand? 


400 degrees Celsius, to be precise - at least that’s true for 
the deep-sea worm known as Nereis sandersi. It lives close to 
hydrothermal vents at a depth of 2,600 metres. At such depths 
this robust creature, measuring up to three centimetres, must 
withstand minus temperatures when the vent is dormant and 
extreme heat when it becomes active. US scientists hope the 
polychaete worm will provide clues about possible life forms 



in space. They believe that hydrothermal vents may also he 
found on Jupiter’s moon Europe. 



How do your oars workP 


It cheers us up, distracts us and helps us chill out - in fact, 
almost all of us listen to music on a daily basis. It can transport 
us to another world within seconds. But how exactly do sounds 
reach our brains? To begin with, the sound hits your eardrum in 
the form of sound waves. From here, a chain reaction begins: the 
concha captures the sound by acting like a funnel and transmits 
it to the eardrum, which begins to vibrate. These vibrations then 
hit the cochlea, where three tiny bones amplify the vibrations 
to 20 times their original strength. The 15,000 hair cells in the 
cochlea convert these oscillations into electrical impulses, which 
are then sent to the brain via the auditory nerve. 


' ' WHY IS THE EBOLA VIRUS 

SUCH A THREAT? 

The Ehola outbreak ravaging western Africa has felled 
thousands since the first cases were reported in February 
2014. Ebola circulates harmlessly among fruit bats but 
once humans contract it via droppings or contaminated 
meat, the consequences are catastrophic. What exactly 
makes it so deadly? In humans the virus incubates for 
about a week before it erupts with devastating force. 

Early symptoms include a raging fever, vomiting and 
muscle aches, but these are often mistaken for malaria 
- an error that accelerates the rampant spread of the 
virus. Ebola replicates with terrifying speed, punching 
holes in the blood vessels and leaving no time for the 
immune system to react. Blood surges out of the veins 
and arteries, pouring into the intestine and bladder. The 
patient begins to haemmorhage from the nose, eyes 
and mouth: between 60-90% of cases are fatal. Ebola 
spreads rapidly through contact with the bodily fluids 
of the infected, and as World of Knowledge went 
to press antibiotics were useless against the virus. 
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AND FINALLY... 


HORNBILLED 

KIDNAPPER! 


The hornbill doesn't look approachable, something its questionable 
behaviour seems to confirm. After all, what kind of animal locks up 
its own spouse - while she’s alive? But what comes across as the 
worst kind of misogyny is actually a loving sense of family... 



in 

55 ro 


E O 


Dateline: 
yesterday, 
somewhere in 
the Asian jungle. 
The hornbill drags in 
anything that looks 
remotely like it could be used 
to build a wall. When the construction 
work is complete, all that’s left is a tiny 
hole in the trunk (see inset photo). And 
on the other side rests the hornblH’s 
poor missus. Bricked in. Alive. 

However, what sounds like the behaviour of a 
deranged kidnapper is actually only for the lady’s 
benefit. You see, although all of the 50-odd different 
species of hornbill have the same distinctive bill on their 
beak, only the female is at risk from predators during the 
breeding season. And that’s why, in a self-sacrificing 
gesture, they hide out in the tree hollow and allow 
themselves to be banged up in darkness for up to four 
months at a time. Only that coin-sized slot remains for 
them to communicate with their partner, receive food and 
dispose of rubbish. 


It’s hardly surprising, then, that these martyrs lose so 
many feathers during their time in the bunker that they 
can’t fly for months afterwards. Not that their partners fare 
much better outside. The males must provide a frantic, 
round-the-clock delivery service for themselves, the wife 
and the six-strong, hungry brood. And that can take quite 
some time. Not simply because the hornbill’s capacity for 
transporting food isn’t a patch on a pizza delivery man’s, 
nor because the bird isn’t a particularly skilled flyer. But 
also because the females aren’t that keen on eating the 
same thing the whole day long. So hornbills usually team 
up together to search for local delicacies to satisfy the 
varied female palate. There’s even one species that tags 
along with troops of monkeys. Why? Well, the racket the 
monkeys make on the ground startles insects, who then 
fly upwards in panic. . . straight into the bills of the birds. 
It’s an ingenious scheme, but alas, time-consuming too. 

But back to that breeding bunker. If at any point the hole 
becomes too narrow, Mr Hornbill can sculpt a way out of 
the do-it-yourself cement - hence the supersized beak. 

So the first thing the parents teach their children is not 
how to fly, but how to neatly brick up a lair themselves. 

A valuable life lesson - but only if you’re a hornbill. w 
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KILLER 

What happens when you take the bfggest 
predator on the planet and hold it captive 
for 30 years? It becomes an unpredictable 
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BRAIN 
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Neurologists 
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ways to improve 
the performance 
of your brain. 
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SAVE $107.99 o*' J*idi reds delivered by 
Australian Geographic’s wine service 



‘The Cure' 

GSM 2012 

Barossa Valley, SA 

Barnstorming, cherry- 
rich and spicy Barossa 
speciality. Just what the 
doctor ordered - and 
crafted with meaty 
dishes in mind. Pity so 
little is made! 


Scarpantoni 
‘Domenico’s Block’ 
Shiraz 2011 

McLaren Vale, SA 

Made from the original 
plot of vines, this rich 
Shiraz tribute comes 
from a Trophy-winning 
estate. Enjoy a rare taste 
of McLaren Vale history. 


Kilikanoon 
‘Baroota’ Reserve 
Shiraz 2010 

South Australia 
Rich exclusive from a 
Halliday favourite, “the 
most brilliantly run winery 
in Australia ... the 
speciality is Shiraz"’ 
(Robert Parker). 


‘Long Live the 
King’ Cabernet 
Sauvignon 2013 

King Valley, VIC 


Winemaker Bill Calabria 
is ‘wine royalty’ , recently 
officially honoured with a 
rare Order of Australia. A 
noble centrepiece for the 
dinner table. 


Readers of World of Knowledge are invited to 
taste a limited-edition reds showcase from 
quality estates in world-class regions, delivered 
to your door by the Australian Geographic’s own 
wine service ... at below cellar-door prices. 

Ideal for entertaining, these world-dass reds are just $139,99 - save $107,99. Plus receive 
3 FREE Gold-medal Heirloom Shiraz 2012, worth $120, nnade by “the exceptionally 
talented Elena Brooks” (Halliday) ... dark, powerfully snnooth and a worthy addition to the 
cellar. That’s $367.98 worth of wine for only $139.99 and FREE DELIVERY. 

Strictly limited stocks - please call 1300 712 087 now quoting code ‘117400T, then sit 
back and let the Australian Geographic Wine Service do the rest. 

Order now on 1300 712 087 quoting ‘ 

(Lines open Mon-Fri 8am-8pm, Sat 9am-6pm) 

or visit www.winepeople.com.au/1174001 



Wilga Tree 
Shiraz 2013 

Clare Valley, SA 

Special, limited-parcel 
Shiraz, made in tiny 
quantities. Deeply 
satisfying blackberry, 
plum and mocha notes 
. . . sheer raw power from 
the Clare Valley. 


Bellarine Bay 
Red Blend 2013 

South Eastern 
Australia 
Deliciously fresh, 
mouthwatering, berry- 
rich rarity from the 
esteemed Littore family. 
Bring on the roast turkey 
and cranberry sauce! 


Yours 




FREE 




Three bottles 


HnniooH 1 


of double-Gold 

medal Barossa 
Shiraz (worth 
$120) 






1174001’ 


brought to you by 


Wmepeoplej' 


Terms and conditions: Offer valid for new customers only. Maximum three bottles of Heirloom Shiraz 2012 per household. While stocks last. Orders not accepted (nor will wine be delivered to) persons under 
the age of 18 years. Most orders are fulfilled within a week but please allow up to 14 days. Unfortunately due to rising postage costs from our carriers we are now unable to ship to the Northern Territory. If a wine 
becomes unavailable, a similar wine of greater value may be supplied. Normal retail prices provided by the wineries. If you don’t like a wine for any reason The Australian Geographic Wine Service will refund you 
and arrange to collect the wine. Fulfilled by Wine People Pty Ltd (licence no. 514 00724, UQP770016550) 90 Chalk Hill Rd, McLaren Vale SA 5171. 








Voted 

'BEST ISLAND HOLIDAY 
IN AUSTRALIA' 

and 

'BEST BEACH HOLIDAY 
IN AUSTRALIA' 

by Australian 
Traveller Magazine 

(MARCH 2014) 


Pinetrees Lodge on Lord Howe Island 
is famous for exceptional meals, 
personalised service and our superb 
location on Lagoon Beach. Discover 
world-class diving, snorkelling, fishing, 
walking, surfing and golf, or just relax 
and rejuvenate on one of Australia's 
most beautiful islands. 

Book our new bed and breakfast 

package for lower rates, and 
experience the lodge after our 
stunning renovations. 

Visit once and discover why so many 
guests return to Pinetrees every year. 


PINETREES 

LOtKO HOWE I5LW0 


lord howe island 
another world • close to home 


